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ELECTRICITY AT SEA, 



WITH the increase in the number of steamers and sailing 
vessels^ the danger from collision has enormously 
^creased, the more so that the majority of steamer lines, 
jlc, choose the same ocean " lane/* The danger is ren- 
ered far greater by the notoriously defeilive illuminating 
"ajiparatus ; many accidents being caused by the very con* 



houses to other vessels, thus preventing the very possibility 
of collision. It may well be asked why this safeguard has 
not been adopted ; why its use has not been made impera- 
tive ? The accident to the ** Alaska " seems to have given 
the owners the idea of having the Guion steamers provided 
with the electric light ; oil and candles being totally tabooed 
The French steamers were pioneers in this commendable 
introduction of electricity ; and, owing to recent improve- 



^^'- 



won of lights — green, blue, red, etc —that give but an nw- 
ffcct idea even of the position of, and the direction in 
iich a vesf^cl may be moving. The lights are seen, but as 
|ht« without any illuminating power. The adoption of the I 
cctric light would certainly prove of the greatest benefit, 
Steamers having the electric lamp would not only havx an 
illuminated lane before them, but would form ocean light* 



Mitnis 111 ia'iM*s — cs^a'M-iily bySciiin — the Iuiuiudu^ rays 
can be perfectly controlled. The engraving shows in a 
sttriking manner^ the danger on the one side, and the remedy 
on the other. The huge ice mountains remain as ever in 
the frozen North, and are ready as ever to crush the puny 
might of man» unless the inventions that make hiro almost 
superior to nature are made available. 
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NEW TELEPHONIC APPARATUS, 



EVERY day we see new forms of telephones, which are 
naturally regarded, by their authors, as superior to 
all that have preceded them. 

It is so difficult to appreciate the slight differences which 
distinguish between the effects of one telephone and those 
of another, that comj>arisons are very uncertain, and when 
superiority is claimed, care must be taken, before admitting 
it, to fully understand in what it consists. By some it is 
recognized in the greater intensity of sounds produced, by 
others in the perfect clearness, natural (luality or "timbre" 
of the reproduced voice, simplicity of construction, ease of 
installation, or low cost. When well regulated, the differ- 
ences presented by these different apparatuses, are, perhaps 



should locate his magnetic poles with reference to the lines 
of the diaphragm corresponding to its ventral segments, 
points, whereupon the electro-magnetic action could be the 
most effectually exerted, since they would correspond to the 
parts susceptible of being put in motion by influences which 
would determine the proper vibration of the plate. 

His experiments were made, in the beginning, with the 
box of a large Gower telephone, which was about 17 centi- 
metres (an American five-cent piece is two centimetres), in 
diameter, and in the base of which was stretched a double 
membrane of parchment. 

Projecting in the acoustic tube, a sonorous wave, the 
first membrane would be vibrated and transmit its vibra- 
tions to the second by the intermediation of the film of air 
between the two membranes. Now, when upon the second 
membrane some powdered lycopodium was dusted it was 



less important than is generally believed, and I think that the . . 

l)erfectioft claimed for them is often due simplv to accuracy I ^^^P^cted to mdicate, by its distribution upon the surface, 

of construction. However this may be, it 'is interesting! ^^^ "^^''^^ ^P^ central areas of the first or acting membrane 



to follow the reasoning, more or less specious, upon which a 
claim of improvement is founded, and it is always with 
pleasure that we describe an apparatus ^)ased upon a new 

TELEPHONE OF MR. GOLOpUTZKV. 

Among the" apparatus of this kind, that this journal has 
not already described, may be presented that of Mr. Golou- 
bitzky, which, admirably constructed by Mr. Leuczewsky, 
has afforded important results. 



corresponding to any special sound. It is unnecessary to 
add that the experiments were extraordinarily delicate. 

By speaking in the acoustic tube the different letters of 
the alphabet, Mr. Goloubitzky obtained a series of figures 
which he has related to a diameter of membrane divided 
in 17 equal corresponding parts of 1 centimetre each, (half 
the diameter of a five-cent piece) in order that they may be 
easily described. 

"For the letter Cy says he, the centre of .the membrane 
i constitutes a no(/f where no vibration occurs, and around 



Starting from the fact that several telephones, placed at " this centre extends an annular region, two divisions and a 

.....I --ui^ i._. _r J • j^^j£ (or two and a half centimetres) in width. This again 

is circumscribed by an annnlar space of from 2^2 to 3 divi- 
sions in width, corresponding to a new node, which again 
is encircled by a new zone of vibration extending to the 



a receiving station, can without sensible loss of sound m 
any of them, simultaneously reproduce the speaker's voice, 
Mr. Goloubitzky conceived that by condensing all of them 
in one, an instrument might be contrived which would pro- 
duce more powerful sounds. 

The idea led him to think that several magnets, simul- 
taneously acting upon the same diaphragm, might solve the 
problem, but it would be necessary that the vibrations pro- 
duced by them should be concordant, and not give origin 
to interferences of the sonorous waves. It seemed to him 
that the individual action of each of these several magnets. 



border of the membrane, and from 2^3 to 3 divisions in 
width. 

"From these figures it results, that at a distance of about 
2j4 centimetres from the centre of the membrane — that is 
to say, about in its median region, occurs an almost inert 
annular space, which, however, is not homogeneous in all its 
parts, for the lycopodium forms within it certain circular and 



acting in unison upon a single membrane, must aid the others I elliptic accumulations, exceedingly complicated, which indi 
to augment the vibration, and that, in a proportion as much' cate points of minimum vibration: disposed undoubtedly in 
greater, as its influence is exerted upon a larger surface, and a definite order, but which, from default of photographic 
moreover,upon a membrane already set in motion by similar reproductions, I have not had the leisure to study from a 
neighboring influences. ' scientific point of view. I am able, however, to conclude 

Recollecting that if in the mechanism of a clock the from these experiments, incomplete as they undoubtedly 
isochronism of its movements be regulated by one of the are, that a circular vibrating plate has a node at its centre, 
branches of a diapason, and that if, even a powerful exterior and that the region adjoining this centre, where the vibra- 
cause, intervene to destroy this isochronism, the vibration of tions are most easily manifested, is an annular ring about 
the other branch, which is free, suftices to maintain it. The c^2 centimetres (i inch) wide. 

synchronism of the autographic telegraph of Mr. d'Arlin- ; "For the letter ^, spoken in the tube, the little heaps 
court, which is so perfect, is based uj>on this principle. ' of lycopodium powder in the space corresponding to the 
Therefore, in admitting that the resi>ian( e of the diaphragm in annular node, formed two large ellipses in one direction, and 
some one of its pans, mi^ht pos>il)ly restrict the amplitude of two small circles in the perpendicular direction. The cen- 
the vibration determined by one of the magnets, a second, a tral circle was distinguished by a dozen little heaps of the 
third, or even a fourth magnet vibrating it in the same man- powder, arranged symmetrically around it. For the letter 
ner, should tend to amplify the normal vibration, and this <>, the figure was very nearly the same as for the letter ^, at 
action must be as much more effectual as it is exerted upon least as respects the central part, but the annular node pre- 
a body already put in motion. senied its elipsoidal figure more greatly extended, and the 

Since the presence of several magnets before a dia- little circular figures disappeared, when the sound was loud 
])hragm must divert their polar action from tlie centre, and and strong, and so completely that the ring then plainly 
since to obtain the maximum of effect it is necessary to resembled a printed letter O. 



The figure corresponding to the combination of letters 
ot/y showed around the central spot a series of little circular 
spots, as with the letter ^; but they were disposed in groups 
of five at the opposite extremities of the same diameter, 
being in groups of two only upon each side, on the line of 
the per|>endicular diameter. The sound of the letter 1, gave 
rise to a great many little circular spots in the central part, 
appeared certain that to arrange the best conditions he, which were surrounded by a more compact part, around 



have both poles of each magnet act at once, Mr. Golou- 
bitzky inquired what should be the position of these mag- 
nets around the central point of the diaphragm, which 
would be the most favorable to the development of its 
vibration, and he was thereby led to study the manner in 
which a lelephonir diaphragm vibrates r.nder 
of sonorous waves resulting from 
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which, again, many little circular spots were developed. 
For the word * aliens ' (go on), the vibration was very feeble* 
and extended only to a distance of two centimetres (about 
% of an inch) from the centre of the plate. It was hardly 
visible near the circumference. For the word *atlendez ' 
(wail), the figure somewhat resembled that of the letter 
<i, I have, further, more than once noticed, that for loud 
sounds, the little circular spots became elongated and flat- 
tened, which indicated that the nodes augmented in size, 
while for low tones, on the contrary, they became more con- 
vex and reduced in diameter. 

" The difficulty of reproducing these figures without the 
aid of photography, has hindered me from continuing the [ 
study; but my experiments have sufficed me to decide upon 
that which I wished to know, relating to the best disposition 
for a telephonic combination, and convinced me that the inert 
part of the centre of a telephonic diaphragm can, sometimes, 
attain more than one centimetre (2-5 of an inch) in diame- 
ter, while the part where the vibrations are propagated occu- 
pies the median portion of the plate, at about one-third of 
its diameter. Now, this demonstrated to me that I could, 
advantageously, remove my magnets from the centre of the 
diaphragm," 

In accordance with his preceding considerations, Mr. Go- 
loubitzky arranged before the two telephonic diaphragms, 
and within the annular region, corresponding to their vibrat- 
ing segments, the i)oles of several iron horseshoe magnets, 
crossing each other, and disi)used with relation to each other 
in different ways ; sometimes he made use of four, the poles 
of which were ranged around the centre of the diaphragm, 
xxv the form of a square ; sometimes he employed only two, 
crossed at a light angle, as shown in the annexed figure, in 
which case the jioles form the four angles of a perfect square. 
This arrangement seemed to be the most economical, and is 
adopted. The relative disposition of the similar or opposite 
pules, has also been studied by Mr. Goloubitzky, and that in 
which a south pole is situated between two north poles, and 
a north pole between two south poles, appeared to him to, 
give the best results; but to realize these results it was found 
necessary to charge the magnets before mounting them, as 
they could be better adjusted with relation to the diaphragm 
if previously magnetized. 

The latter method of construction, in which the two poles, 
north and south, are arranged, one by the side of the other, 
presents some advantages, for it permits a more easy mag- 
netising, since it is then only necessary to rest them, two by 
two, upon each of the poles, of an active electro-magnet, and 
to prolong the contact about five minutes ; no part need be 
dismounted or readjusted, and the regulation of the dia- 
phragm is easily effected, for it may be separated from the 
cylindrical box of the telephone by a narrow rim of 
copper placed upon its edges, and by more or less unscrew- 
ing the cover carrying the telephone mouth-piece ; the dia- 
phragm may be given sufficient of play to allow of its suit- 
able separation from the four magnetic poles> 

Its adjustment may be regulated by the sound that is 
heard by tapping on the diaphragm crossing the opening of 
the embouchure. The bobbins of the electro-magnet were 
connected in the beginning in such a manner as to correspond 
to the other two different poles of a single magnet, and the 
two pair of bobbins were associated in such a manner that 
the current passed from one through the other in tension, 

Mr. Goloubitzky made experiments to assure himself of 
the power of his apparatus, which, according to his judg- 
ment, is superior to that of the best telephone known to date, 
in the proportion of 120 to 40. We allow him the sole 
responsibility for this assertion, contenting ourselves with 
reporting the manner in which he made his comparative 
experiments. He employed, as transmitter, a microphone 
of the Gower bell system, upon the plate of which he ap- 




plied a metallic wire, fixed to the superior part of a metro- 
nome. The circuit of the transmitter ended at a commu- 
tator, which could put the microjihone in circuit successive- 
ly with several telephones of different kinds furnished with 
acoustic funnels. Afterwards he successively removed the 
ear from these trumpets, until the sounds of the metronome, 
reproduced by them, were no longer perceptible. Now in 
making the experiment he found that for some it was 
necessary to remove the ear 20 centimetres, for others 40 
centimetres, and for his own 120 centimetres. Having not 
verified the assertion, I have no more to say regarding the 
experiment, than, that any one can repeat it at pleasure. 

As we see, the apparatus of Mr. Goloubitzky is based 
upon good reasoning, and this alone recommends it to our 
attention. We may, however, in time make some experi- 
ments with it, which will enable us to form ideas of our 
own respecting its practical value, and in the meantime we 
present it as an object of great interest. 

Th, Dir MoNCEL, 

\xi La LumUre Miectnuue, 



The Ytmkers GautU of Dec. 2d., says, that the Yonkcrs 1 uei Lias 

Coropanyis now putting in an electric Hghting station with a capjidty of 
three hundred thousand candle power, which is considered adequate to 
supply the present demands of Yonkers, Mt. St. Vincent, and Rlverdalc. 
The wonderful stale of perfection to which this company has brought its 
system of lighting must insure for it general adoption. Already several 
of the large establishments on the line of the New York Central and Hud- 
son River Railroad arc arranging to put it in; and within a lew weeks we 
may expect to see a continuous blaze of electric light from Mt. St Vincent 
to Glen wood. We understand that the motive power used by the company 
is gas engines run by fuel gas, at a cost of 3 cents for gas, per hour, for 
each lamp, and that the system referred to is the U. S. Electric Lighting 
Go's. 
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THE SIMPLEX TELEPHONE. 



A CORRESPONDENT, of a foreign cotemporar>', sends a sketch of 
switching for the Simplex Telephone — the front, top, and one 
side removed to show the connections. Tt is manipulated as follows : — To 
call the distant station, press the button A^ which breaks contact at B, 
and puts the line, Z, and carbon of battery, C, in contact at D. The circuit 
is completed by putting the zinc of battery to if, whence the current 
passes through the receiver My and out at E — either to earth or return 
wire. By this arrangement the ringing at the distant station is repeated, 
or made known at the sending station. The contacts at B, are made 
with two strips of hard rolled metal, and continued under the lever Gy 
which must be kept down on F^ while signaling with the bells, but be in 
contact with / when speaking. This is done by hanging the ear-tube on 
the lever hook, or the Bell receiver, should that be used instead of the 
electro-magnetic one. In coupling the instrument, the L of one is con- 
nected with the E of the other. The transmitter 7", swings on two small 
brackets inside the front, and contact is made at / and K when the front 
is closed. The carbon cups are made out of J^ in. carbon, and is best 
done with a rose countersink, large enough to take half the ball without 
touching the head of the screw which secures the cup in its place, or the 
cup may be glued in its place, contact being made by twisting a wire 





round the outside ; the discs are made with slices of carbon pencil, with 
a groove round them to have wire twisted, and when the balls are screwed 
up in the case, they should be quite free to rattle. The cups shdbld be 
arranged i in. apart. An old saw and a file will do all the cutting and 
shaping, and if you Have no lathe, a brace will answer the purpose. In 
the receiver, a bundle of iron wires takes the place of the permanent 
magnet, which was devised to meet the case of *' Bell's" disclaimer, 
in which he disclaims a magnet excited by a battery in the line circuit. 
The adjustment of the diaphragm has to be made before finally screwing 
up, and will give no trouble if you observe to file the faces of the body 
of receiver, and the core, a dead level. Then cut a ring of stout wjiting 
paper, with the hole about 2 in. ; glue one on each side, and when the 
ferrotype plates are laid on, they will be the right distance from magnet, 
and may be screwed up. In conclusion I \^ould observe that the instru- 
ments switched in this manner are as loud as any made: but they can 
only be used in pairs, unless a separate switch is used with each 
instrument to reverse the poles of the battery. But in order to remove 
that obstacle, I have discovered that if the receiver is formed of a small 
induction coil, instead of the simple one, then an alternating induced 
current is produced, without using an induction coil in the instrument. 
The result of this discovery will be, that any resistance in long lines may 
be overcome, by simply increasing the battery power to increase the 
power of the magnet ; the induced current being proportionately 
strengthened. 



THE Tech, of Dec. 6th, gives a statement of the original work done 
in the physical laboratory of the Massachusetts Institute of Tech- 
nology, during the last year; we quote that part of the article relating to 
electricity: 

As a result of numerous experiments on induction in telephonic cir- 
cuits, Prof. Cross has found that the induction operating to produce tele- 
phonic disturbances, is almost entirely electro-dynamic. 

The effect of thin sheets of tin foil, surrounding an insulated conduct- 
ing wire is very slight. The diminution of inductive effect produced 
when a plate of metal, or a spare wire, is placed between the wires carry- 
ing the inducing and induced currents, was found to be much greater 
than with the foil, and also greater with the overtones of the sounds trans- 
mitted than with the fundamental. That electrostatic induction is almost 
ineffective, so far as producing sounds in the receiving telephone is con- 
cerned, is shown by the fact, that if a small secondary coil with a large 
and deep primary is held at right angles to its plane, the sound disap- 
pears ; also, if the metal plate between the coils is slit radially, its effect 
in diminishing induction disappears. 

If intermittent or variable currents are passed through a coil of wire 
forming a closed circuit, within which a second closed parallel "^oil is 
placed, the secondar>' current, induced in the latter, can be investigated to 
a certain extent by inserting a receiving telephone in the secondary 
circuit. If a closed wire coil is placed near to the other coils, there is a 
current induced in it, which, as Henry first showed, diminishes the 
strength of the current in the secondary coil. A heavy sheet of metal, as 
of brass, placed between the primary and secondary coils, also diminishes 
the current in the secondary for the same reason. Hence, in both of 
these cases, the sound produced in the telephone by induction is consider- 
ably reduced. 

The effect of bnuss, copper, and iron is very marked. Lead, also, 
contrary to an opinion that has been advanced, exerts a ver}' decided 
effect. Thin foil, even if it completely envelops the secondary, produces 
but slight effect. The application of these important results to tele- 
phonic cables is obvious. 

If, instead of being placed in a simple secondary- coil, the telephone 
is placed in a double circuit of twisted wires, so arranged that the current 
induced in these will be in opposite directions, complete neutralization of 
currents is produced, and consequently cessation of sound. 

Various other experiments have been performed to test the value of 
different ••anti-induction" devices. 

Prof. Cross has also found that a Hughes microphone, and a Blake 
transmitter, were capable of transmitting the sound of a high pitch bar 
giving 1 2, ooo double vibrations per second, thus showing the excessive 
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sensitiveness of the ordinary hand receiving telephone. If the capacity 
of the line were increased, it was found that its ability to transmit high 
vibrations was diminished. These experiments also showed that change 
in quality in the sounds transmitted is not due, as has been stated, to an 
inability of the microphone, or any part of this circuit, to respond rapidly 
enough to their higher overtones. 



CHEMICAL APPLICATION OF ELECTRICITY, 



(From the Revue Industrielle.) 

OUTSIDE of the galvanoplastic applications of electricity, no attempts 
seem to have been been hitherto made to utilize the electric current 
in the reactions of industrial chemistry. Electricians have almost con- 
fined their researches to the purposes of illumination, and the transmis- 
sion of force to a distance, perhaps, because it is easier to strike the 
imagination of the public under these forms. At the same time there is 
every reason for supposing that the manufacture of chemical products will 
not fail to profit by recent discoveries, and that great changes in manu- 
facturing methods will be effected by these new aids. Such laboratory 
experiments as the decomposition of salts, will, one day. enter into practi- 
cal manufacture, and render it possible to simplify a costly and cum- 
bersome material. The direct production at once of acids and salts will 
perhaps be realized on a large scale by means of electricity. 

Although great sacrifices of time and money may be essential to this 
realization, there is nothing unreasonable in entertaining such hopes, when 
we look at the progress that is being made every day, and earnest efforts 
to this effect are being made abroad. 

An item of news, that promises to be of the highest importance in the 
chemical industry, comes to us from Glasgow University. Dr. Dobbie 
and Mr. Hutcheson, assistants to the professor of chemistry, have been 
studying the effects of the passage of an electric current through a 
solution of common salt. They found that hypo-chlorite of soda was 
formed. If the solution is neuter, a part of the chlorine is liberated 
during the passage of the current, and at the same time, hypo-chlorite of 
soda, which remains undecomposed in the solution, is formed. If the 
solution is alkaline, the solality of the chloride of sodium seems to be 
converted into hypo-chlorite, and if it is acid, the hypo-chlorite is immedi- 
ately decomposed after its formation, the chlorine is liberated, and no 
more hypo-chlorite remains. 

Dobbie and Hutcheson have endeavored to apply their discovery to the 
production of chlorine for bleaching, and they have been so successful that 
the process has been tried in a cotton print establishment. The cloth, 
after being treated with a solution of salt and water, is passed between 
two carbon cylinders, joined respectively to the two poles of a battery. 
The current passes through the wet cloth, in the fibre of which, according 
as the solution is alkaline or acid, hypo-chlorite of soda or chlorine is 
formed. In the first case a new acidification must be g^ven for the pur- 
pose of bleaching; in the latter case the action is immediate. The pieces 
of cloth are printed by means of cylinders, on which resists are made wilh 
an insulating varnish, and thus the current passes only on the parts of the 
cylinder that are bare. 

A great advantage in this process is, that the preparatory washing and 
scouring of the unbleached cloth may be dispensed with, in a certain 
degree. The electric current itself facilitates the division, and conse- 
quently the carrying off of the resinous matter in the organic fibre. The 
process should not, however, be further introduced until it is proved that 
it is commercially practical, but if reports are to be believed, there are 
g^reat reasons to consider that the methods of bleaching, ordinarily followed, 
can be g^reatly modified by electricity. 

In another line, we should mention the works of Messrs. Blast and 
Miest, who claim to have discovered a cheap process of extracting the 
precious metals from their ores by electrolysis. It consists in substituting 
plates of compressed sulphureous ore for the negative electrode of elec- 
trolytic baths — the salt of the bath having the same metallic base as the 
metal of the ore. An electric current passing through the bath decom- 
poses the negative electrode, liberating the sulphur which is deposed at 
the bottom of the vat, while the metal goes to the positive electrode. The 



metal is thus extracted first from the solution of the bath, which is, how- 
ever, renewed by the decomposition of the ore of the negative electrode, 
until complete exhaustion. If the sulphides, or sub-sulphides, contain 
several metals, it is then necessary to separate these minerals, which 
is done by the aid of a second or third electric bath. 



UTILIZING THE TIDES, 



THE use of water as a motive power is, of course, 
nothing new, but great curiosity has been lately 
excited by a project, for turning the immense motive power 
of Niagara Falls to account, and distributing it by means 
of electricity over a large area. It is one of the peculiari- 
ties of electricity, that while it is always able to give, it is 
always ready to borrow, and, in fact, it would almost seem, 
that its rdle is protean. In this connection it will be inter- 
esting to hear of the project of a Frenchman — M. V. 
Gauchez, for making the motion of the ocean itself a hand- 
maid of electricity. A French writer puts this so well, that 
we cannot do better than translate his remarks. ** The 
ocean forms an immense reservoir of motive power — the 
greatest, perhaps, in Nature, but whose energies are 
wasted. The incessant agitation of its waves, and the 
oscillation of the tides, are absorbed in polishing the peb- 
bles that are cast on its shores, or modifying at most, the 
outlines of the coast that they beat against. But here is 
an enormous power which presents itself, gratuitously, as it 
were, for it comes from the sun, like everything that we 
receive, for even coal itself, represents nothing but the solar 
heat that has been accumulated during ages. The motive 
power of the sea, like that of running streams, has been 
the objective point of many inventors, but hitherto no 
really practical apparatus had been invented for the pur- 
pose, while the success of the steam engine completely 
turned the attention of inventive minds from the question. 
Still, the steam engine is far from being an economical ap- 
paratus, or, even one that is in conformity with the laws of 
rational mechanism. It cannot be gainsaid that there is a 
regular waste of pow^r by its use, as not more than ten per 
cent, of the motive effort expended, is realized. Nor is 
there any reason to hope for an improvement in this re- 
spect, as the maximum theoretical return, determined by 
the physical properties of steam, is limited to about 20 per 
cent. The improvements that have been lately made in 
electric machines, evokes renewed attention to this ques- 
tion of the economic production of force, and now that we 
possess an intermediary that can transform and utilize at a 
distance the motions produced by all kinds of appliances ; 
electric motors must in the end dethrone the steam engine, 
if they can do work without deriving the motive power 
from it. 

The utilization of natural forces is, therefore, destined to 
play a great part in mechanics, and there is every reason to 
believe, that the question will receive a definite solution in 
the near future. 

In this connection some details of recent experiments, 
and more especially of the apparatus of M. Victor Gauchez, 
which was exhibited at the Brussels Exposition of 1880, will 
be of interest. 

M. de Coligny, the predecessor of M. Gauchez in this 
line, had succeeded in making use of the oscillatory motion 
of the sea to raise to a certain height from the water, 
and the apparatus which he invented was successfully used 
in draining the lakes bordering on the coast. He simply 
utilizes the elevation of the level which the water takes 
when an oscillatory movement is imparted to it, or the 
** stroke *' which is given when a current is suddenly inter- 
rupted. If properly handled, his apparatus can economize 
a volume of water equal to 70 per cent, of the waste of aa 
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ordinary sluice, and sometimes even up to 90 per cent., as 
has been shown by experiments on a sluice in the vicinity 
of Fourchambault. 

Some experiments have also been made with the view 
of directly utilizing the rising and falling motion of the 
tides, by storing up the water at high tide in large reser- 
voirs and then by allowing it to flow out at low tide. A 
Inill, with eight runs, has been worked in Finisterre by this 
method — one, by the way, which, under a different form, 
has been applied at Alexandria, in Egypt. Attempts to 
compress the air in large submerged bells, which would be 
filled with water at high tide, have also been made, but 
without much success. 

But leaving tides out of the question, the very motion 
of the waves on the surface of the sea, may be made use 
of. In this case, the requisite apparatus must'be put up at 
a certain distance from the shore, so as not to be subjected 
to the tides, while on the other hand, the force obtained be- 
comes variable — since it equally depends on the simple 
swell that but ruffles the surface, to the furious wave that 
rises to many feet in height, and upsets boats. But this j 
undulatory motion of the wave is easily caught, as it were. ! 
It is propagated, in fact, under the same conditions as sound ■ 
or light, that is, the molecules of water — like the molecules . 
of air or ether — are alternately raised or lowered, without 
any longitudinal change. It can be easily observed that a 
light object floating on the surface of the sea does not 
change its place. 'J'his being established, a simple oscil- 
latory float at the end of a lever can be easily placed. The 
shaft connected with the lever will thus receive a rotatory 
motion. 

This idea, which had been i)reviously brought forward 
by M. Roche, of Nuires, who, in fact, made some experi- : 
ments in the matter on the Mediterranean, has been taken , 
up on a more general line by M. Gauchez, in the apparatus, 
shown in cuts i and 2, by employing compressed air which 
is stored up in reservoirs, and afterwards supplied on de- 
mand. This arrangement has the advantage of storing up 
force and forestalling stoppages, and it would appear, 
moreover, that ordinary mechanical transmitting agents 
would soon be destroyed by the violence of the shocks. 



through the openings placed in the upper part, and when 
the ropes slacken, while the float rises, it falls back by its 
own weight and drives the exhaust air into the reservoirs. 
Another weight keeps the chains always at a suitable ten- 
sion. The bell is closed in the lower part by an india rubber 
membrane which is fastened to the masonry. 





Fig. 2. 

The length of the chains is limited, so as only to keep 
up with the tide, from the half wave in a low tide to the 
half wave of a high tide — presuming that the greatest is 
not over sixteen feet. By this means the slightest swells 
are utilized, and the troubles that would be occasioned by 
abnormally high tides, are avoided. 

The great difflculty presented, by this arrangement — 
so simple in other respects — would be to prevent an undue 
heating of the air, and especially to provide it a rapid flow 
into the reservoirs. The waves following one another every 
nine or ten seconds, on an average, it would be necessary 
to fill and comj)letely empty the bell in that time. The 
originator of the system believes that the bell should have 
a diameter of about eighty feet, with a total height of 23 
feet, and with all its appendages would weigh some 132,- 
000 pounds. The run could be limited to some 6 feet 6 
in., so as only to aspirate a volume of air of from 800 to 900 
cubic metres. It would be necessary to reduce the dimen- 
sions of the orifices, in order to limit the air-holes, and to 
furnish the bell besides with powerful safety valves, so as to 
insure the passage of a j)ortion of the air into the atmo- 
sphere, when the pressure in the reservoir would prevent 
the introduction of the entire volume. 

We will say no more on the difficulties of execution, as 
a question of this nature cannot be decided by a simple 
calculation, and the model, which is on the scale of one- 
tenth, can only give an approximative idea of what the 
aj)j)aratus would really do. Still, there are grounds for be- 
lieving that there is nothing insurmountable in these dif- 
ficulties, es|)ecially in view of those successfully overcome 
in the great works of Mount Cenis and Saint Gothar-d, 
where compressed air was employed at e<iually high i)res- 
sure, and i)robably we shall soon see the first application 
of the most i)Owerful, and the most redoubtable perhaps, of 
natural forces in the service of industry, by means of an 
improved apparatus of M. Ciauchez. 



IMPROVEMENTS IN SECONDARY BAT- 
TERIES, 






Fiu. I. 

The apparatus is composed of a submerged float weigh- 
ing from 1 10,000 to 220,000 ])ounds, according to dimen- 
sions, and of a com])ressor iron bell, which is connected 
with the float by ropes wound round pulleys, as shown in 
cut I, and of air reservoirs which have a pressure as high as 
55 pounds. These are set up on the shore at a certain 
distance and connected with the com])ressor by special 
conduits (Fig. 2). The float, falls or rises with the waves, 
and in its downward movement it raises the bell by means 
of two roi)es that are wound in contrary directions on the 
pulleys. In this movement, the bell draws in the air 



AFORE I (iN journal says : "At a time when secondary batteries arc 
bcj(inninjr to liiul their proptT level, even in the commercial world, 
students of this branch of electricity will read with interest, accounts oi 

' any real improvements which have l>een made in them, 

I So long aj^o as the year i8()3. Mr. Fitzgerald described the effect ol 
re<l lead in batteries, and sugj^^^sted its use ; but little was done with it 

' until lately, when the Faure accumulator was introduced. Mr. Tribe, 
who has been engaged on a series of elaborate experiments with secondary 
batteries, has taken out a patent, in which he claims the employment of a 

I negative plate, composed of, or consisting of, peroxide of lead, substan- 
tially as described. 

In carrjing out the invention, he employs a negative plate, consisting 
of peroxide of lead in a solidified of ct)mprcssed condition, or in any other 
convenient form, the siime being contained in a perforated or porous vessel 
or receptacle, not being a conductor, nor easily acted upon electrically.; 
or the peroxide of lca«l may be either employed direct in the condilioa 
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before mentioned; or precipitated peroxide of lead may be deposited upon 
the surface of the peroxide of lead. This invention may be carried into 
effect in the following manner : 

A rectangular frame may be employed, having three sides of prepared 
wood, slate, porcelain, or any non-conducting substance not easily acted 
upon by dilute sulphuric acid. The fourth side is completed by the 
employment of a suitable conductor projecting out of the liquid, and insu- 
lated on those parts which are in the liquid, and not in contact with the 
peroxide of lead. Into, or upon this, or some equivalent form of frame, 
he places peroxide of lead, which, if, for example, in the form of powder, 
may be placed into or upon the retaining frame, and subjected to pressure. 
The peroxide of lead may be employed in a dry or in a moistened condi- 
tion, either with water or with dilute sulphuric acid. Or one or other of 
the non-conducting lead compounds — such, for example, as the monoxide 
of lead, or the sulphate of lead — may be mixed with peroxide of lead, and 
be subjected to pressure in the retaining frame, and then be converted 
into peroxide of lead by electrolytic action ; or a core of compressed 
peroxide of lead may be fitted into the centre of the retaining frame, and 
covered with some suitable lead compound, which may then be converted 
into peroxide of lead by electrolytic action. The negative element, when 
prepared, may be sheathed or inclosed in artificial or vegetable parch- 
ment, felt, porous earthenware, or other equivalent materials. 

When the negative plates, composed of peroxide of lead, are employed 
in secondary batteries, the positive plates employed therewith, may be of 
any suitable element, and the exciting liquids or electrolytes may be similar 
to those now employed in secondary batteries. 

Mr. W. B. Brain, of Cinderford, patents a method of constructing 
secondary batteries of a thin strip of lead, folded up with a band of 
porous material, coated on both sides with red lead. The porous material 
may be asbestos, felt, spong>' india-rubber, flannel, etc. The lead is 
poured into chambers, bags, or closed envelopes, which hold the oxydizing 
and deoxydizing agent, and holes are punched through from each side 
roughly, the burred edge and the bulging on the punched side serving to 
keep the red lead within the envelope, and in metallic contact with the 
lead walls, which are thus rendered more rigid. 

A greater departure has been made by M. de Lalande, who, in con- 
junction with M. G. Chaperon, of the Mines d'Alonso, Spain, has 
patented a new batterj- in which oxide of copper is the depolarizing agent. 
The negative element is formed of a rod of gas carbon in a porous cell, 
packed with pieces of carbons, the interstices being filled with oxide of 
copper. The positive element is of zinc, in a solution of caustic soda or 
potash. This arrangement is intended for use as a primary battery, but 
it may be employed as a secondar)-. Mr. Brush, of Cleveland, Ohio, has 
obtained an American patent for a secondary battery, in which the plates 
are formed with receptacles for the oxide of lead, which is compressed 
after filling. 

From these selections, it will be understood that recent improvements 
follow rather the endeavor to hit upon the best shape to work up the lead 
and its peroxide into convenient forms, than to discover other combina- 
tions more efficient and less troublesome, if more costly, than the received 
designs. Meantime, it is worthy of note, that in several cases the simple 
Plante is preferred. 

DETECTION BY ELECTRICITY OF THE AN- 
NUAL CULMINATIONS OF THE SOLAR 
INFLUENCE ON ORGANISMS* 

BY NILS KOLKIN. 



IT came to my notice, several years ago, that if one end of a hair or 
thread wefe tied to a watch key, or some similar object, and a person, 
seated comfortably before a table, with his elbow resting on the same, 
took hold of the other end, so as to raise the key from the table and keep 
it suspended, it was impossible to keep it still, in spite of all precautions. 
Oscillations would begin which, if the hands were warm, would attain 
great violence. If the key were permitted to strike against anything 
except glass, silk, dry rusty iron, or other bad conductors of electricity, 

* Beftd At the Montreal Meeting of the American Aettociation for the Ad- 
vancement of Science. 



the oscillations would be interrupted by shorf pauses occurring at regular 
intervals; and the strokes between these pauses would correspond with 
the age of the hair, or, more correctly, their number would show how 
many years old the person was when he lost it. I understood that these 
oscillations were caused by electricity; that the key was positively or neg- 
atively charged and repelled by the arm and hand, which were similarly 
charged. 

I have since investigated this phenomenon, as much as my time has 
allowed, and I shall here carefully give the results of my experiments. 
I have also substituted electricity from other sources than that used in 
those primitive experiments, and when I have not met the same success 
it is due to the fact that I am not a practical electrician. 

There is no known principle that accounts for the pauses in the oscil- 
lations. 15ut the explanation seems to-be th^t — When any organic sub- 
stance is continually charged by positive or negative electricity, and dis- 
charged in rapid succession, under certain circumstances, the substance 
itself, and things in contact with it, will, after a certain number of dis- 
charges, for a moment become non-conductors; and the number of those 
discharges will correspond to the age of the vegetable or animal from 
which the substance is derived. I say " under certain circumstances,** 
for I do not know whether repulsion and attraction is necessary or not. 
My experiments have always been with a suspended key, except with a 
metallic spring, placed horizontally, which is virtually the same thing. 
The resistance to electricity during the pause is, indeed, very slight; it 
does not take a very powerful charge to overcome it. The weaker the 
supply of electricity the belter it is. Shortening the fibre by which the 
key is suspended will give the best results. It will make the oscillations 
more rapid, and they ought to be rapid enough to make it necessary to 
count them by twos, for the pause will thus be better noticed. 

All organic substances possess this age-telling property, except absolute 
non-conductors, as silk. If substances of different ages are used together 
the age of the oldest only is shown. This fact makes it possible to find 
the age of substances of all forms, even with a suspended key. A fibre 
of an annual plant may be used, and any dr>' substance tied in it: in case 
of liquids, the fibre may be saturated with them. Liquids are good con- 
ductors, and must be guarded against. The smallest particle of juice, or 
sweat, or anything, when of higher age, will show its presence. 

The age of a substance here must not be taken to mean the time it has 
existed as such, but that age which the vegetable or animal that may be 
its source had when its connection with that source was severed. A leaf 
may be two months old, but it shows the age of the tree; a drop of milk, 
that of the cow. I have permitted myself to call this "organic age;" 
but as we have nothing to do with any other kind here the word ** age *' 
must always be taken in this sense. Any part of an organism — any seed, 
fruit, secretion, or any part of product whatever — has the same organic 
age as its source. The age of vegetables counts from the time they sprang 
from seed. Those propagated from roots or cuttings have the age as the 
original. A potato showed between 800 and 900 years. The age of 
animals corresponds with what is commonly termed so; but new-tx>m 
young have the same organic age as the mother. 

This age-telling property of organisms does not seem to be destroyed 
by time. To what extent chemical change does it 1 cannot say. Con- 
siderably decayed wood retains it. Some kerosene, which caused the 
discover}- of the age-telling property of liquids, showed constantly eight 
years; but this might have been due to some foreign substance. 

It is, of course, plain to all that the interruption of the oscillations 
has nothing to do with our civil year as it is divided off in the almanac, 
but with a natural year. A natural year in our zone consists of an in- 
crease, a culmination, and a decrease of the solar influence. It is the 
number of those annual culminations to which an organism has been 
exposed during life that is shown. In case of annual plants, grown dur- 
ing the increase or decrease, they will show a year though they have not 
been exposed to the maximum influence of the sun. So with animals less 
than a year old. The oscillations generally cease ver>' abruptly, but 
when a considerable fraction of a year remains uncounted there is often 
a gradual subsidence into a pause. How it is with organisms under the 
cijuator, where the sun passes twice a year, I do not know. But a 
knowledge of it would throw some light on this question. 

That the sun has great influence on plants all know; but that it should 
have so great an intluence on animals that each annual increase, culmi- 
nation, and decrease of that influence should be registered in their or- 
ganisms will seem to many a great heresy. The sun, however, has more 
power than is generally supposed. Many persons will know that they do 
not feel the same under its decrease and increase. They do not seem to 
be the same persons in the autumn and in the spring, everything else 
being equal. The influence of the sun prevades all Nature, and reaches 
life, both animal and vegetable, in recesses completely hidden from its rays. 
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THE ELECTRIC LIGHTING OF MILLS. 



AFTER serving for a generation in the laboratory and 
the class-room for instruction in the laws of phys- 
ics, the electric light was devoted to the spectacu- 
lar purposes of extraordinary forms of advertis- 
ing. The only and original circus, the opposition line of 
excursion steamers, and the store of wondrous bargains, 
were wont to use the electric light as a link in their logical 
chain to prove their claims upon public patronage. 

Now that it is well past the experimental stage, electric 
lighting is recognized for its merits, and becoming one of 
the necessities of civilization. 

At the recent meeting -of the New England Cotton 
Manufacturers Association, much of the time was devoted 
to the consideration of the value of electricity in its 
applications for lighting textile mills. 

This organization is composed of owners, treasurers, 
agents and superintendents of cotton mills, and other 
allied industries, and hold meetings semi-annually for the 
purpose of considering matters of importance in their work. 
These sessions are especially practical in their nature ; every- 
thing being appraised according to the value of its applica- 
tion. That the governing board of such a societ)^ should 
choose electric lighting as one of the subjects for the 
session, shows the extent to which its importance is 
recognized. 

None of the papers were electrical, but all showed an 
accurate knowledge of the applications of electricity. In- 
stead of the units fixed by the Electrical Congress, dollars 
and cents were the standards referred to ; and due considera- 
tion was given, to what one speaker termed **the more 
valuable collateral advantages of the electric light." 

Space will not permit a full resume of the proceedings 
and detailed reports of the transactions have already been 
given in our textile and mechanical contemporaries. * 
but the remarks of the different speakers were of so much 
interest, that we cannot refrain from giving brief extracts 
of them : 

Mr. Kilburn, a manufacturer of New ]3cilforcl, regarded the light as 
a very desirable one, and said, " thai his folks were anxious to get i: 
into their mills." 

Mr, Lippitt, of the (ilobe Yarn Mills, of W<X)nsockct, said, that 
from careful estimates, there was a saving of expense in the use oi 
the electric light in his mills, and thought it was the general expression 

• (Cotton, Wool and Itvn (Boston). Nov. 4 and 11, have a htonographic report of 
the meeting.) 



that the electric light was superior to almost any other known ; that it was 
fully as safe, if not safer, than any other method of illumination ; that a 
late fire had caused the loss of thousands of dollars by the burning off of 
the gas pipe ; and the dangers of electric lighting could be better guarded 
against, than the dangers connected with any other method of lighting 
that he knew of." 

Col. /JT'crmon; of the Amoskeag Manufacturing Company, of Man- 
chester. N. H., gave some statistics as to expense, which he had collected 
in the use of the arc light in his mills, and said : *' Our experience is, 
that where a great deal of gas is used in a room, people hold off as long 
as they can, because of the heat it produces, and its vitiating effects upon 
the air But they have no such scruples with the electric light, and unless 
people are more watchful than I have been able to be, they will find that 
the electric light is run more than gas would be. The saving, perhaps. 
will not appear in the balance sheet, but I confidently believe will appear 
in the quality and quantity of the work." 

Mr. Ludlam, of the Merrimack ManuJfacturing Co., in referring to 
the cost of electric lighting as compared with gas, said : ** If any- 
thing, the gas has a little the best of it. The collateral adruintai^es, hoic- 
ez'er are 7'ery j^^rcaf. Among these advantages are the improved quality 
of the atmosphere, the absence of heat, and, I think, a decided safety 
from fire. 

As Mr. Woodbury has pointed out, electricity is like many other 
agencies we employ about our mills — if we do not take care of it, it will 
do mischief. So will steam, especially when used at a very high pressure, 
so will oil -of vitriol and muriatic acid, which we use about the print 
works. I don't think, with an electric plant properly put in, that there 
is ver>' much reason for apprehension on the score of danger. The first 
plant that was put into my mill was put in with uninsulated wires, before 
the underwriters had tabooed that sort of thing, and we ran it for a year 
or more with perfect success, and it is running there to-day." 

Mr. Chas. L. I^nwring, of Taunton, pronounced the electric light 
perfect, and said : ** I did think, up to a year ago, that there was nothing 
to be saved in the way of expense, interest, etc., but I am rather of the 
opinion now that there is a saving over gas." 

Mr. Edward Atkinson, President of the Boston Manufacturer's Mutual 
Fire Insurance Company, in speaking of the dangers of the light, said : 
•• that their conclusions, after having delegated Mr. Woodbury to investi- 
gate the subject, to which he has devoted his whole time, has been, that 
the electric light ©f either sort is safer than gas or oil, but that the choice 
of the underwriters w«uld be for the incai.Jescent system rather than for 
the arc light system. After referring to the mechanism of different lig:hts, 
he concluded his remarks by saying : ** Under what has been called the 
electro mania, vanoMS substantial corporations, and many wildcat companies, 
have been organized. The latter have been floated at fancy prices for the 
stock, or at least the attempt has been made If it were within the province 
of an underwriter to issue policies of insurance upon the profits which are 
expected, to be based upon the share of patent rights in electric lighting, 
held by some of these companies, I think that it would be quite safe tc 
issue policies of a kind once offered to me when I was clerk of a manu- 
facturing company, upon a cotton mill, which I submitted to one of the 
! oldest stock underwriters in State Street for insurance. I submitted the 
S plans to him and described the risk ; and he cheered me by saying that h< 
would issue a policy at a very low rate of premium. As the mutuals hac 
just begun at that time, and as the stock rates were very high, I was muci: 
encouraged by this remark, and as I was preparing to draw my applica- 
tion, he said : ' Perhaps you misunderstood me, Mr. Atkinson; the low 
rate will be to give you a policy assuring you that the mill will be consu/nec 
by fire within a reasonable time. We cannot in.sure you against loss bj 
fire at any price.' I think it would be pretty safe to issue policies assur 
ing a large proportion of those who take stock in patent rights upon elec 
trie lighting, that they will make no profit out of them. The contest wil 
be bitter; but the end is not far off when the manufacture of electric ap 
i:)aratus and the use of the electric light will come do^Ti to a commercia 
basis, with a fair commercial profit to the best companies making the ap 
paratus, and a fair commercial profit to those who apply this apparatui 
to use. 

My conclusion, individually, is this, that the incandescent lamp is th^ 



TEE BLECTBICIAN. 



true factory light of the future ; that it is the !aafest light which can tx; 
put into a mill ; the best light to assure perfect work ; and the best means 
of lighting a mill, if regard be given to the health of the operatives As 
a mere matter of economy and profit, I have been assured by skilful men 
who have made use of the electric light in their own factories, that even 
if it should cost much more tluin gas they would not give it up, because 
tinder its use they can secure more and better work from their machiner)-, 
owing to the more vigorous condition and vitality of the operatives who 
attend It, 

While I say that I consider the incandescent system the safest, we do 
not object to the use of the arc lamp under proper safeguards, I consider 
cither better and safer than gas or oil, if put up properly and operated 
under constant supervision. It is not to be inferred that there is no 
danger of fire from the incandescent light. This force cannot be applied 
without danger ; but all these dangers as Mr, \Vi o Ibury has stated, are 
of a sort easily avoided ; and the dangers from the incandescent system 
are more surely avoided than the dangers from the arc system of lightings 
In reply to a question as to whether the proportion of 
fires in mills lighted by electricity were not in excess of all 
the other fires in the same miUs^ Mr. Atkinson said : 

The number of fires in electric plants in mills under our supervision is 
atcr than from any single cause that has ever come under our notice in 
he same time. And at the same time they have led us to the conviction 
that they arc relattvely a safe kind of fire» and we have had no fire from 
an incandescent light, although some have occurred elsewhere. These 
fires have occurred under such conditions that they have all been put out 
without loss. There have not been many fires from the use of gas, but 
there has been very heavy losses from the escape of gas. 

The first and tnost important paper read at this meet- 
ing, to which very complimentary allusion was made by 
most of the speakers, and to which we would direct especial 
attention, was by Mr. C. J, H. Woodbury^ Agent for 
the Boston Underwriters. Mr, Woodbury, after 
speaking at some length upon the principles involved, the 
character of the light, and numerous details of expense, 
also the efficiency of dynamo machines and storage 
batteries, took up the question of the safeguards of 
electric lighting. 

This is, we believe, the first time that anything has ap- 
peared from a responsible source upon the measare of the 
fire hazard due to electric lighting. 

The whole principle involved in the elements of danger 
with strong electric currents was given in the following 
language : 

It is sometimes assumed, by those ignorant of the facts, that electric 
lighting apparatus cannot set a fire. Electricity fs no exception to other 
forms of energ)'. All power can be converted into heat. Your mills are 
equally liable to hot bearings, whether the motive power is derived from 
the fires under the boilers, or to the head of water in the mill pond. 
Whenever any one states, as a principle, that the eluctricity used for 
lightiJig iannot set fire to anything, he is not only in error, but is uttering 
a fallacy which will lead to the destnjclion of property, if carried into 
effect in any electric lighting system. 

As a matter of assistance, in considering the question, 
the following record of twenty*two fires, caused by electric 
lighting, was given as occuring in sixty-one mills, between 
the autumn of iS8i and May 1882, and assigna))le to the 
following causes : 

Eight were from globules of melted copper, or particles of hot carbon fall- 
ing out from the bottom of the globes, The actual number of fires from 
this cause was probably many times this number. That class of fires 
will not continue to happen, as all makers now set their tamp globes in a 
light stand with a ridge around the edge. A flat plate will not answer 
the purpose, as there was one instance where drops of melted copper 
rolled off and set a fire. Four fires were due to leaking water, or washing 
flixirj; and two more were caused by water, in a dye house, condensing on 
the building to which uninsulated wires were fastened. In most of 
these instances, a grounded circuit formed one of the two connections 



necessary to divert the electricity from the wires- Many of the lower 
carbons fell from lamps; and five fires were caused where they fell upon 
combustible material, Three fires were caused by cross arcs from one wire 
to :inolhcr, where uninsulated wires were fastened against conductors. 
In one instance, the conductor was formed by dust settling upon 
uninsulated wires ; and on a damp day it absorbed enough moisture to 
fonn a path for the formation of a cross arc, which started a slight fire. 
In another instance, the wire was fastened to a damp beam which was 
decayed, and was burned nearly in two by the smouldering fire. And in 
the third instance, damp brickwork, in a tunnel, was a sufBcienl conductor 
to establish an arc, which did not do any material damage there, but 
injured the dynamo. Other fires, produced by cross arcs, started by ' 
water, forming a connection between two wires, have been referred to 

In my connection with electric lighting matters, for the Underwriters* 
Union, I knorw of two fires ^ caused by improper switches: two by water, 
reaching the wires of a circuit already grounded, and one from wires 
coming in contact with a building, so that their insulation was worn aif^'ay 

To a superficial observer, this appears against the safety 
of electric lighting apparatus, but the conclusions of the 
speaker, whom, we presume, investigated each instance, 
were of a contrary nature, as he considered that everyone 
of these fires, in the hght of present experience, could have 
been avoided, by anticipating their possibility, by the use 
of well known precautionary measures, which arc summar- 
ized, as follows : 

Electricity forms the safest method of illumination, when the following 
precautions are observed : The system in&ulated throughout, so that there 
is no electrical communication with the earth, or from one part of the ap- 
paratus to another, except through the proper conductors, even if the 
wires should be exposed to water. All switches made with a lapping 
connection, so tliat no arc can be formed. Arc lamps provided with 
globes closed undenteath, and the frame so arranged that the lower 
carbon could not fall out, even if the clamp failed to hold it securely. 
The wires of incandescent S)'stems, provided with a sufficient number 
of fusible links, to secure the system against any damage from an excess 
of current. 

The carrying out of these principles, in every detail, reqnlres careful 
work and constant watchfulness 

The importance of regular tests, to detect any '* escapes/* 
is urged very strongly, because there is no assurance that 
an electric lighting system will remain clear of all con* 
ductors, even if satisfactory when first installed. 

The extreme instance of danger, from ground connec- 
tions, is stated to be, that 

When electric lights become dim in rainy weather, it is conclusive 
evidence of ground connections, which 'divert the electricity from the 
system, causing briih commercial loss of electricity and great danger of 
fire. Two contacts are necessary to divert electricity from an electric 
lighting system. If one contact already exists and connects it with the 
earth, only one more contact is necessary to conduct a portion of the 
electricity from the system. 

In such an event, if the electricity overcomes a conductOTp of sufficiently 
high resistance^ the electricity is converted into heat, snflficlent to burn 
any combustible substance, which is present* 

The regulations which Mr, Woodbury prepared for the 
Underwriters* Union, are given, and the paper concludes 
with the remarks: 

Electric lighting should be encouraged, on account of its inherent qual^ 
itics of safety. Any system that is in conformity to the insurance rcgu- 
lalions is also in its best condition electrically. 

Electricity, like all forms of energy, is dangerous to the extent that it 
is not held in control. The same is true of steam in boilers, or water in 
mill ponds. Like fire, they arc all "good ser\'ants, but poor masters.** 

But few have had such advantages of observing the 
application and use of the electric light in such a large 
number of different establishments, and also the oppor- 
tunity of special investigation in this work; and Mr, Wood- 
bury's paper is a welcome contribution to the subject, 
both for the information which it contains, and the con- 
clusions, based upon a wide field of experience. 
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STORAGE BATTERIES, 



THE recent exhibition of the Brush secondary battery, 
in this city, has again attracted public attention to 
the general subject of the so-called storage of electricity. 
The information given in regard to the construction of this 
battery, is of the most general character, and is entirely 
insufficient to enable us to form any intelligent opinion with 
respect to its novelty or efficiency, or, as to its chances of 
commercial success. 

It is stated by Mr. Brush, and by those who have charge 
of the exhibition here, that the battery consists of lead 
plates, and the ordinary solution of acidulated water, and 
that the plates are prepared by some secret chemical pro- 
cess, by which greatly improved results are obtained. Very 
high efficiency is claimed for it in a general way, and those 
who are interested in it, appear to be confident that it will 
prove economical and reliable in use. It is to be observed, 
however, that similar claims were made in regard to the 
Faure battery and others, which have been before the 
public for some time, and so far as we are able to judge, 
from the best information accessible to us, none of these 
batteries have yet proved available for ordinary use, and it 
appears to be the better opinion that the storage system 
will have a much more restricted field than its advocates 
claim for it. 

Such tests of the Faure battery, as we have seen 
reported, seem to indicate that a higher efficiency than 50' 
per cent, cannot be safely relied upon in practice. That is, 
only about one-half of the current expended in charging 
the battery can be recovered in useful work, and even this 
efficiency would probably be considerably impaired, unless 
the battery were used within a comparatively short time 
after charging it. Aside from the loss of current, the 
expense of the battery appears to be quite a serious item. 
Taking, for instance, the plant at the l^hMre des VariMes, 
at Paris, it is stated that 265 Swan lamps are used, and are 
supplied by about a hundred Faure batteries. The total 
weight of the batteries is stated to be fourteen tons, ten 
tons of which is active material. 

No doubt, in certain exceptional cases, such batteries 
will prove extremely useful, but for general use in a system 
of distribution from central stations, we think, the advant- 
ages have been largely over-estimated. It is true that the 
conductors for distributing the current may be considerably 
reduced in size, but the cost of constructing and maintain- 
ing the secondary batteries, would, in a large measure, make 
uj) for this advantage, if not entirely counterbalance it. 
The advantages claimed by way of reducing the capacity 
of engines and dynamos, has also been considerably over- 
rated. Experience seems to show that no machinery can 
be relied on for constant use, working anything like 24 hours 
a day. Considerable time must be allowed for making 
necessary repairs and overhauling machinery, and very 
reputable mechanical engineers have expressed the opinion 
that no practical advantage could be gained by running 
engines and machines more than twelve hours per day, as 
the increased wear and tear, and the liability of accident 
would counterbalance the saving in the cost of the plant. 

It is obvious, also, that the introduction of the storage 
battery largely increases the complication of the system. 

No doubt there would be considerable demand for a 
really efficient secondary battery for use in places where 
expense is not a controlling consideration, but we by no 
means share the sanguine views of those who believe that 
such a battery would effect a revolution in present methods 
of lighting. 

"This 'lkctric fmid must be a dangerous substance," said a 

country visitor, ** see how yellow it turns the gas !" 
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THE wire, electro-magnets, and escape wheels, just de- 
scribed, are used to operate the letter type wheels 
of the instrument. Each instrument contains another type 
wheel, on an independent shaft, having all of the figures 
and fractions necessary to be used, engraved on its peri- 
phery. This figure type wheel is operated by a separate 
figure wire, magnet, escapement anchor, and escape wheel, 
in a manner precisely similar to the letter type wheel, 
already described. The two type wheels revolve in planes 
about ^ inch apart, but over the same printing pad, and 
over the opposite margins of the same moving band of paper, 
which is % inch wide. The figure type wheel is revolved 
in the same manner as the letter type wheel ; /. ^., by puls- 
ations produced in the relay local circuit by the revolving 
cylinder of the transmitter, repeated into the main circuit 
and reproduced on the anchor and escape wheel of the 
printing instrument. An inking wheel, consisting of discs 
of felt soaked in printing ink, and held together by ebonite 
flanges, revolves over each type wheel, and serves to keep the . 
type sufficiently inked. 

It now remains to show how the printing of a letter, or 
character, is effected. 

Whenever the revolving cylinder of the transmitter, 
normally in motion, is stopped by the depression of a key, 
the vibrating-arm falls into one of the notches in the 
30-toothed wheel and closes a local circuit consisting of all 
the printing relays of all the main circuits. A branch of 
the main battery for each circuit, is connected to the arm- 
ature lever^of each printing relay, while the main lines are 
connected to the lower contact points of the relays. When 
the two platina points are brought into contact, a current 
flows over the main line, actuating a separate electro-mag- 
net, printing press, and feeding mechanism, in each instru- 
ment. It will thus be seen that each instrument consists 
of three integral parts, operated by three different line 
wires, although assembled on the same base and within the 
same frame. The printing mechanism consists of an arm- 
ature lever constructed so as to raise an india-rubber pad, 
bearing the moving band of paper, against both type wheels, 
whenever the circuit is closed on the printing wire. The 
pad revolves on its own axis so as to present fresh surfaces 
to the type wheel with every impact. When the paper is 
pressed against the type wheels it receives an impression 
from the letter or figure on the wheel which was moved 
last. The other and idle wheel presents the unison dot to 
the paper, and the printed slip therefore presents a record 
of letters on the upper margin, and dots on the lower ; or, 
dots on the upper margin and figures on the lower. The 
letters are always printed in one line, occupying the upper 
margin of the strip of paper, and the figures are always 
printed in a line on the lower margin of the paper, with 
dots opposite to each letter or figure printed. The reason 
for the appearance of the dots is this : the paper must 
strike both type wheels when it is raised, and the operator 
working the transmitter always takes care to rotate the 
type wheel used last to the unison dot, before rotating 
the other wheel ; the downward movement of the print- 
ing press lever operates a feeding mechanism, so as to push 
the paper out from the machine and leave sufficient blank 
paper under the type wheel for the impression of another 
letter. The feeding mechanism is constructed as follows : 
an arm, independently pivoted, carries a revolving ebonite 
disc, which is held down firmly on the paper after it leaves 
the printing j^ad, by a spiral spring attached to the pivoted 
arm. This disc i)resses the paper upon a toothed wheel, 
the teeth of which cut into the paper, so that when the 



toothed wheel revolves the paper moves with it, in the 
direction of its revolution. The toothed wheel is on the 
same shaft with a fine toothed ratchet wheel, which is moved 
by a dog engaging in its teeth, on the downward movement of 
the printing lever. A pin, projecting from the side of the 
printing lever, works in a slot in the dog and communicates 
the motion from the lever to the toothed wheeL Another 
stationary dog, falling into the notches between the teeth of 
the wheel, prevents any backward motion of the feed appara- 
tus, so that the paper cannot be dragged backward when the 
printing lever moves upward. 1'he same main batter}'^ 
operates all three wires of the same circuity consequently, 
the current is sometimes closed on two of the wires of a 
circuit at the same lime. For instance, when the instru- 
ments are idle and ready to receive a message let us sup- 
pose that the first letter of the message to be printed is a. 
This is the second letter in the alphabet, as the ( unison ) 



delicate spiral spring sustains the weight of each escape- 
ment anchor, lever, and armature, so that the escapement 
lever of the idle wire does not fall into the notches of its 
escape wheel when the retracting spring is withdrawn by 
the working of the other wire. An additional essential part 
of the unison apparatus consists of an arm projecting from 
the side of each escapement anchor, and another arm pro- 
jecting from the side of each escapement wheel shaft. 
When the wheel which was ** thrown out*' has been 
rotated to its proper position, the arm on the anchor 
catches against the arm on the escape whee! shaft, and 
holds the latter fixed» and it cannot be moved until the 
first downward movement of its own anchor releases the 
arm on the escape wheel shaft from the arm on the anchor. 
This unison operates automatically only when required, 
and either wheel sets the other interchangeably. The in- 
struments, above described, have 5 ohms resistance in 



many as 30 instruments, and up to a maximum of about 
6 miles in length. An average of 3j4 cells of carbon 
battery, per instrument, is required; and the type wheels are 
rotated at the rate of 55 revolutions per minute, requiring 
13.75 emissions of current per second, producing an 
average speed of 14 English words per minute. 

In order to prevent the destructive effects of the large 
spark, normally produced at the relay points, condensers 
are used on all of the type (letter and tigure) relay points. 
One armature of the condenser, consisting of loo sheets 
of tin foil to;3in.xi6;'2in., is connected to the main line 
where it leaves the relay points, while the other armature, 
of 100 sheets, is connected directly to the earth. The 
charge received by the condenser is about equal to the 
magneto-electric current developed in the line on the 
withdrawal of the battery current, by the discharge of the 
electro*magnets, and the two neutralize one another be- 
fore the latter reaches the relay points to cause any spark 
there. There are 1,000 of these instruments now working, 
in New York City and Brooklyn, from one transmitter 

(7V> b^ condrtufd.) 



dot comes lust. The first wave of electricity passing over ' each magnet; and are worked in circuits containing as 
the letter wire, will cause all the letter magnets to attract ' 
their armatures, the escapement anchors to be moved 
downward once, and held there, and the escape and type 
wheels to be moved forward one tooth and one letter 
respectively. They must be held in this jtosition by a pro- 
longation of the current on the letter wire, as the act of 
releasing them will cause the escape and type wheels to be 
moved forward one tooth by the action of the retractile 
spring. Now, if at the moment the current is put on the 
letter wire, and the letter a brought opposite the paper, 
the cylinder of the transmitter be detained, the printing 
circuits will be closed, and the main batteries will all be 
split between the letter and printing wires, half of the cur- 
rent passing over each wire. This action takes place 
whenever a letter or figure, which recpiires a dowmoard 
movement of the escapement anchor, is [)rinted. 

The portion of the instrument next requiring description 
is the automatic unison device, which operates entirely in- 
dependent of the will of the operator who is transmitting 
the quotations. It will be remembered that each type wheel 
is worked by a separate wire^and revolves on an independ- 
ent shaft; one of the type wheels carries, between its spokes, 
and on the side next to the other type wheel, a pivoted arm, 
normally held downward towards the hub of the wheel by 
a spiral spring. A boss, rigidly fixed to the frame of the 
machine, raises this arm up about }.i of an inch ; when in 
the revolution of the wheel, the arm comes opposite the 
boss. The object of the boss is to prevent the arm from 
falling into a slot, which is carried by the other type wheel, 
which slot is nonnally opposite the arm and ready to re- 
ceive it at the same moment that the arm is lifted up by 
the boss. Whenever one of the wheels is out of unison, 
thai is to say, does not rest with its dot opposite to the 
paper while the other wheel is revolving, the result follows, 
that the unison arm falls into the slot and the two wheels 
are thereby locked together, arm-in-arm as it were, and re- 
volve together until the dots on both get opposite the 
paper, when the arm is lifted out of the slot, and the idle 
wheel is left stationary while the other revolves alone. It 
will be observed that this operation will take place equally 
well when either wheel is "thrown out" of unison; be- 
cause, in one case, the slot moves under the arm and allows 
the latter to fall in ; while, in the other, the arm moves 
over the slot and falls in» In order to facilitate the ot«eration 
of this unison, the retracting spring, which produces the up- 
ward movement of the escapement levers, is one single flat 
steel spring pressing equally upon both escapement 
armatures, and in the same direction. The result is, that 
the wheel which is '* setting " the ** thrown out "' wheel does 
not have to operate' against the retracting spring of the 
latter, as there is but one spring, and that is pressed away 
from both armatures by the armature which is working. A 



IT is not only the inventors of the world that have now 
turned their thoughts to electricity, but also the spec- 
ulators. The progress of the practical science 10 that 
degree of industrial perfection, which will render it a pay- 
ing investment from a financial point, is necessarily slow\ 
Some companies have indeed established themselves almost 
at once as profitable undertakings; but the formation of 
large money enterprises, on the strength 0/ inventions which 
are not sufficiently tested, is certain to result in disappoint- 
ment. The quotations of some of the minor English com- 
panies have greatly depreciated. In fact, electricity, though 
a giant, is yet young and should not be made a favorite 
object of speculation. We are in favor of the widest free- 
dom, so far as manufacturing enterprise is concerned, for 
here there is a solid basis, but the abuse of electric discov- 
eries in England by the "promoters of the undertakings*' 
has already thrown some discredit on solid companies. The 
shares of some of the branch companies that were formed 
have declined considerably, others have been obliged to 
wind up. 

But whatever stock jobbing misfort^unes may be reported, 
we have no doubt that when electricity comes to be more 
adapted to all industries, as it will be before long, it will 
then offer a large and safe field of investment. 



Mr. N. Stevenson, of London, uses a small Swan mcandcsceni 

lamp 10 illuminate the cavity of the mouth in dental operations. It is 
fitted inio a vulcaaite cup which acts as a prop to keep the jaws aparL 
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XEW jySULATED WIRE. 



AMONG the many inver-::or.5. in telezraphic and Ciec- 
trical apparatus, which have been bri^-ghi out during 
the last three or four years, p-erhap-, ncr.e has received >o 
much a::en:ion. as thit which i- iniended to acne as a cheap 
5T:i'Stitu:e for the high priced g'-tta i^rcha and rjbber 
covered wires. 

Inver^tors. in '\<Xn Euroi-e arc Arr.erica, have given 
much of their lime ar.d ar.er.tion ir. seek in;: to produce a 
cheap comp'-und, which iha*,l embocy. as nearly as possibie, 
the good features of the above ei^^^er^sive wires: but many 
have failed in the attempt. The ccnditions required in a 
substitute, especially for aerial purposes, are: ist. cheap- 
ness: 2d. ir-sulation: 3d, imper^iousness to moisture, or 
ability to resist atmospheric inftuences. We learn from 
panics, who have made a careful study of this subject, that 
to produce a compound com^.Iying with the above condi- 
tions, is no easy matter, especially when the question of 
non-int!aromabi]ity is also considered, so as to include a 
wire suitable for electric lighting. In fact, it is found that 
improvements in this direction are not an exception to the 
general law governing simijar cases: for. as the excellence 
of the compound is increased, whether in the matter of 
insuring better insulation, or ability to resist atmospheric 
attack, the cost is increased in the same ratio. 

There are two or three new forms of insulated wires, 
which have come into prominence of late, on account of 
the large quantities which have been put up during the 
past two or more years: and, judging from their steady 
increase on poles and housetops, we are inclined to think 
that "they have come to stay." The first of these is the 
" paint wire," now seen wherever an electric light makes 
its appearance. This cannot be classed as a new invention, 
as covering of the same nature has been used for several 

years. 

It is, however, acceptable to the Board of Fire Under- 
writers, on account of its non-imflammabilit}\ and is probably 
as cheap a covering of its kind as can be obtained. Large 
quantities have been put up all over the countr\% and its 
use will, no doubt, continue to be quite extensive, until a 
better wire is found. It is now manufactured by Holmes, 
Booth & Hay dens* Ansonia Brass and Copper Company, 
and others. Another insulating covering, which has become 
prominent of late on account of its extended use, is the 
" K. K." wire, so called after its inventors, Messrs. Knud- 
son & Kane, of this city. This wire has stood the test of 
atmospheric influences for two years, and so far seems to 
answer the general demand for a cheap and durable in- 
sulator. 

The compound consists of refined mineral asphalt, com- 
bined with various oils and other ingredients, which give to 
it flexibility, non-volatile qualities, etc. Its water-proof 
qualities are far superior to either the paint or paraffine 
wires, and its durability in the atmosphere promises for it 
an important future. The iron ** K. K." is extensively used 
by telephone, fire alarm, police, and district telegraph com- 
panies. 

This branch of electrical scienre being one of great 
importance, we shall endeavor to keep our readers informed 
from time to time of new discoveries of value. whi< h may 
make their appearance. 



SKETCHES OF ELECTRICAL HISTORY. 



EV WALLACE GOOLD LEVISON. 



VI! 



5TATO-ELECTRICAL STORAGE. 



K S the electrical machine developed, experimenters with 
£\^ electricity were encouraged in all directions. They 
most T^ersistently endeavored to concentrate the wonderful 
substance and pre>er\-e it for later use, but their efforts so 
often resulted in novel modifications c»f the prime conductor 
only, that at last a new announcement of its successful 
storage was confidently exj-ected to eventuate in a dififerent 
version of the same old stor^*. 

In 1746, 'however, a sensation, pervading all society, was 
created by the news that in the village of Leyden, in South 
Holland, the long sought object had been attained, and the 
mysterious fire collected in a bottle: which, from the place of 
its discovery, was first called the " Leyden Phial," and is now 
familiarly known as the " Leyden Jar." 

A story so trite, that its several versions' are familiar 
remembrances of one's school days, needs no lengthy repeti- 
tion. From a contemporary- account,* in brief, it appears 
that Prof. Muschenbrock. and associates, suspecting the 
atmospherere of conveying away the electricity which elec- 
trified bodies so sj)eedily lost, enclosed some water to be 
electrified, in a glass bottle, in the hope that thus protected 
from the air, it might be given and enabled to retain a 
stronger charge for a longer time. 

At first they perceived no result, but on a fortunate 
occasion, the operator holding the bottle in one hand 
attempted with the other to disengage from the prime con- 
ductor of his electrical machine, the wire by which the water 
in it had been electrified, and he instantly experienced the 
convulsive shock which has since been, and is now, so often 
suffered from motives of curiosity, amusement, or anticipated 




physiological benefit. From a publication of the year 1747, 
an illustration of this celebrated event is reproduced in Fig. 

Muschenbrock wrote to Reaumer a famous letter giving 
an account of the first shock he received, in which he says 
that it was two days before he recovered from the blow 
and terror, and that he would not take a second shock for 
the whole kingdom of France. Little as we now think of a 
shock from even a powerful Leyden jar, he was not singular 
in his estimate of this disagreeable sensation, for Winckler, 
Allamand, and many others, who immediately subjected 
themselve> to this suq)rising behavior of the *' accumulated 
electric fire," generally by removing the jar and dipping the 
finger in the electrified water, considered themselves as 
similarly affected. 

The first emotions of astonishment at such a " prodig)' of 

1 I.ardi.fr. Tah. Ency.\ l.onoon, 1S41. p Iji 

i. <f ■ MuMThenhrtHTk E i-m. Phv* . i:4h. Xoi'.oi E>>ai. etc. Pari*, 1747. Priest- 
ly Hi-t. . f E.tv Lnndon. 1?.»V Lanluer. Li»c. Cil. Du Moncel Hi«L of Bl«c. 
:i. rries-Uy. Ux.. C:T. 
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nature and philosophy " having aVjated, it was thoroughly 
investigated. Mr Watson found that the shock could be 
transmitted through several persons, and that its force was 
greater, the thinner the glass of which the jar was made ; 
that it was independent of the power of the machine used 
to electrify the water, and dependent directly on the 
extent of extenial surface of the jar covered by the hand. 
I>r, Bevis thereupon suspected that the hand acted merely 
as a conductor, and successfully substituted for it a coating 
of tin foil, thus giving to the Leyden phial, externally, the 
appearance it still presen'es. Soon afterward, conjecturing 
that the function of the water in its interior was similar, and 
thinking that metal should be more effectual, he filled three 
phials with shot instead of water, and obtained a shock 
which seemed of remarkable intensity. His Leyden phial^ 
thus derived, and called the Bevis jar, is still popular, but 
is usually filled with crum[>led metal foil instead of shot as 




^. ii.— rhar{/ing a H«vh Jut, 



shown in Fig. 24. His combination of phials is now called a 
Leyden battery, and in its modern form is shown in Fig. 25. 



rig. 25. 

These conjectures having proved true^ Dr. Bevis realised 
that the phial shape had no connection w^hatcver with the 
phenomenon; and having coated a flat pane of glass nearly 
to its edges with tin foil, it gave him a spark or shock as 
powerful as would be given by a bottle of equal area. Such 
a plate, vertically mounted, is called a Bevis plate, and a 
number of them combined, constitute a most powerful 
battery. 

The Bevis plate was a favorite form of the Leyden jar 
with Mr. Benjamin Franklin, who, later, discovered it inde- 
pendently, and who contrived an amusing modification of it 
that he called the magical jiicture. He says : '* The coat- 
ings being concealed beneath the parts of an engraving, 
suppose of the King (God preserve him) ! let the picture 
moderately electrified, be held with one hand by a person 
who shall attempt to remove the crown from the King's head 
with the other He will receive a terrible blow and fail in 
the attempt ; and, if the picture were highly charged, the 
consequence might be as fatal as that of high treason for 
the spark makes a hole through a quire of paper which is 
thought good armor against a ballet, and its crack is 
exceeding loud/' but, he adds in a note : '* a hen is the 



largest animal w^e have killed by it" A form of the device 
called the ** miser's plate/* is shown in Fig* 26. Informed 



Fiih 26.— Aft-fT* Pinte, 



r*fjr^ 



Ltrydtn Jar, 



of its success, Dr. Watson coated large thin jars, both inter- 
nally and externally wiih silver leaf, and thus finally estab- 
lished the well known form of the common Leyden jar. Fig. 27 

Wilson, Canton, Franklin, and Nol- 
le t, also discovered many of these facts, 
and others; which led to the inference» 
that in the discharge of a jar» the elec- 
tricity traversed a circle of conducting 
matter from its inside to its outside 
coating. Thus, in Figs 23 and 28. 
which show the earliest and latest 
methods of taking the shock, the arms 
and body of the subject form the con- 
ducting circuit, Dr, Watson, by a 
celebrated experiment, proved that this 
circuit might include miles of wire, and 
observers at its opposite extremities ; 
yet both would receive the shock apparently at the same 
instant. 

Not. however, until Benjamin Franklin devoted his clear 
mind 10 the analysis of its phenomena, was the mode of 
operation of the Leyden jar comprehended. He first 
showed that the inside and outside were oppositely electri- 
fied, and invented a semi*circular wire with a handle of 
sealing wax, which he touched to the ** hook" and outer 
coating respectively, of an insulated jar, and thereby dis- 
charged it» thus proving that no electricity passed in the 
discharge of a jar except from one coating to the other. 
Franklin's wire has become the discharger, Fig, 29, and the 
manner of using it is show^n in Fig. 30. 



F%ff. ^y—Jt*udf(i IHf charger 

But to ftirther demon State that the inside and outside were 
oppositely electrified, Franklin tried other famous expert- 
^.^ ments, A metallic ball, communicai- 

^^^^^^^^"^^^l ii^g with the external coating of a jar, 

^^p ^Bfe ^*^^ placed near the one communt- 
\ ^fW eating with its interior, **a cork ball 
^^HM suspended between these two knobs 
^^Hl swung incessantly from one to the 
^_^^^^BH other;'* that is, ** it fetched and car* 
ried fire from the inside to the outside 
^V. »t^ of the bottle, till the equilibrium was 

restored/* Or, the silk thread being fine to imitate a web, 
he says, "we suspend upon it (instead of the little sphere) 
a counterfeit spider made of burnt cork, with legs of 
linen thread, and a grain of lead stuck in him to give him 
more weight. He will immediately fiy from one ball to the 
other, playing with his legs against them in a very entertain- 
ing manner, for "an hour or more, in dry weather, and 
appear perfectly alive to persons unacquainted/' 
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UNDERGROUND CABLES. 



Fig. Hi.—Altrrnaff Dischnrrjt. 

As an adaptation of the electrical chimes, V\^. 31, this 
application of the pendulum is still in vo^ue for illustniting 
the principle of alternate discharge; but Franklin's most in- 
genious invention, described for this purpose in 1748, was 
the electrical jack/ a circular Ilevis i)late, mounted horizon- 
tally on a vertical axis, having little balls at equal distances 
upon its circumference, and connected alternately with its 
opposite coatings, and caused to revolve by the attraction 
and repulsion between these balls, and an equal number 
fixed closed to its edge u])(>n columns in a circle around it. 
For this wheel, revolving with astcuinding velocity, Franklin 
anticipated many practical apj»lications, but not one has yet 
been devised. 




To the Editor of the Electrician: 

ONK of the most interesting features of modem tele 
phone line constructing, is the laying of undergrounc 
cables. On account of the rapidly increasing number ol 
air lines in large cities, the laying of underground cables wil 
soon become the rule instead of the exception. 
' A three and one-half mile cable has recently been laid ir 
Host(m. This cable was composed of three gutta-percha 
' covered conductors of No. i8 copper wire, around which i; 
hem})en cord wire wound spirally, and the whole covered b) 
a paraffined hemp tape, two inches wide, also wound spirally 
so that the edges ovcrlnid each other about % of an inch 
An iron ]npe was laid at the <lepth of about two feet 
through which an iron wire had been run to be used t( 
l)ull the cable through by. At about every 700 feet alon§ 
this lupe, wooden boxes were ])lnced for convenience ir 
i testing, and also to make the splices in, when the cabh 
had to be cut. 

The reel, containing about i^^ tons of cable, was placed 
at the end of the pipe, the cable spliced to the iron wire, 
and pulled through the first 1700 feet without difficulty 
The cable was then cut, and the reel moved to the nexi 
. section. The longest length pulled in without cutting wai 
2,250 feet. 

A curious thing was noticed in testing (by telephone) 
When two wires of the cable were used, making a metallii 
circuit, no disturbance from induction was noticed ; but 
when only one wire was used, using the ground for return 
the continuous clatter of telegraph instruments, and occa 
sionally faint talking could be heard. On one occasion th( 
, words ** Hello, Jim," w^ere distinctly heard at both ends o 
the line. The line is now in good working order. 
IJoston, December, 1882. 

A Subscriber. 



THE SPARK. 



Fitj. ;w. 



The electricity upon either coating of a jar, was shown 
by the repulsion of pith balls, as in the modern arrangement, 
Fig. 32;^ and later, by the repulsion of the pith birds, in the 




=b=L^ 



now well-known dcvirc of tlu- elc( tri<Ml spurlNiiian, l-'ig. 31; 
and the ]irecise cqiiaiiiy of" tliv op])nsilc elc< tri( itius accum- 
mulale<l by tlu-ir r(jnq>ict<.' (nllaj)^e upon ilu- (litharge of the 
jar. In the latter cast-, the gun of tlu' iii-jlal >pnrtsinan forms 
])art of the con<lu( tor, anil by its appan/nt <liN(^Ii.irge ihc 
entire llock is brought down. 



■1 Franklin"- Lif<'. I)y .lan-d Spnrk-. I,< f"i.-<. \ ,•:. :,. p. 
taiivaux on Fninklin- Ki«'« tri«"i; Wlnrl. Jimrn. ilr V\\\'. 
D DiK- to >Ir. Curt W. .\h\« r. 



'.I'li. MrlKltlix jU; «'cnr- 

V..1. Ill .p. ','r.'. r;. I. 



THK S])ark is a small, simi)le electric generator, cai)abl 
of various adaptations, such as a lighter for gas o 
s]»iril lam])s. as a medical apparatus, as an amusing physica 
a])paratus, as an ele( trie bell generator, etc., etc. 

In < on^truc tion it partakes of the character of both th 
magneto-electric and the dynamo-electric machine. It con 
sists <hietly of a horse-shoe magnet, which serves also a 
a handle, between the poles of which a little Siemens ar 
mature may be rapidly rotated by means of a crank an< 
train of cog-wheeN. The currents developed in this ar 
mature, and collected by a Clark <:ommutator, travers< 
fixed coils pla<ed uix^n the branches of the magnet, an< 
act to reinfon e its magnetism; thereby not only augmentinj 
the ] lower of the magnet, but also keeping it saturated. B; 
the rotation of the (rank the circuit is broken and power 
fill induction currents produced, and consequently ver 
iiot sjjarks, which easily ignite a sj)irit or gas lamp placet 
>i]itably near the ec c entric whic h breaks the current. Th< 
same apjiaratiis, slightly modified in form, may be used ii 
connection with gas or petroleum vapor engines to ignit 
tlu- c\plosi\e mixture. 

Tlu- apparatus is coni]«letecl for medical use by a littL 
indiu lion coil containecl in the bottom of the case. Th< 
nuinbrr and power of the shocks is regulated by thi 
ra|)iclity w itli which the crank is turned. The same coi 
w ill also r)perate (Teissier tubes and a series of experimenta 
or entertaining ap])aratiis. It is a great advantage to b' 
able to i)ro\i(le young people with such a source of in 
>tructiun and entertainment, and yet avoid the use of bat 
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teries and acids, for care and prei:aution are by no means 
qualities thai they largely exercise. 

Because of the various applications of which it is 
capable we have thought it useful to describe this little 
apparatus. 

A NOVEL CONDENSER, 



THE agent of a Massachusetts cotton mill, when about 
to make a personal examination of some matters 
relative to the water power, had put on his rubber leggins, 
when the treasurer made his appearance, and w^as escorted 
through the mills. After standing under a large belt for a 
few minutes, the agent touched the treasurer's shoulder, 
and gave him an electric shock, which nearly overturned 
the man of money. The rubber boots, and the man inside 
of them, formed a large Leyden jar^ whose discharge was 
very severe, especially to a person expecting nothing of the 
kind 



NEW INSTRUMENTS FOR MEDICAL AND 

SURGICAL APPLICATIONS OF THE 

ELECTRIC CURRENT, 



DOCTOR BOUDET, of Paris, has published in the 
" Medical Review " a very good series of articles 
upon ihe application of electricity to the diagnosis and 
treatment of diseases ; and it is to be desired that he will 
extend them to a work which may be widely circulated and 
serve as a '^vade mecum " for all physicians who profess to 
occupy themselves with electricity; not that these articles 
could replace exactly a treatise on ** Electropathy/' but they 
would constitute a good foundation for the study of the 
subject, and advantageously replace the preliminary con- 
siderations which constitute the usually worthless intro- 
ductory chapters to all works on medical electricity. 

We wish not to convey the impression that these 
articles are beyond criticism in certain of their minor details, 
but to call attention to the new contrivances described 
by Dr. Boudet as appropriate for certain specified cases 
which, it seems to us, must render valuable service. 



I. 

The employment of electricity to produce ihtrmic 
effects has been already frequently resorted to* with ad- 
vantage; but it is not the elYects of galvano-cautery, but 
those of revulsion that are first presented to our attention. 
These are usually obtained by separate discs or pads, that 
are applied upon two distant parts of the body. From this 
usual disposition arises the following inconveniences: the 
tissues interposed between the two pads are all sul>niitted 
to the action of the electric current; and it is |)os&ib!e for 
derivations to occur within the organism, which may produce, 
in certain cases, most disastrous or unnecessary results, as 
for instance, in cases when the operation is performed in 
the vicinity of //^-ZTWyf centres; further, an intense physio- 
logical action occurs at the moment of rujiture, which is as 
much more intense as the Thermic effect is energetic^ and 
consequently painful, and which may cause an abrupt inter- 
ruption of the operation, 

The ai)paratus proposed by Dr. Boudet, and of which 
he claims to make use with advantage, is composed of two 
concentric metal plates insulated from each other, the in- 
terior plate being a circular disc, and the exterior a circular 
ring. They are of about the same area, and are mounted 
upon a plate of ebonite which insulates and maintains them 
in position. In the centre of the apparatus is a wooden 
handle provided with a IVinding post which is in metallic 
communication with the central disc, while a second similar 
binding post is fixed in metallic contact with the periphery 
of the exterior ring. 'Yo these binding posts the battery 
terminals are fastened. It is shown in Fig. i. 




Fig. I. — « jal\ ANn-i HI KMK^cK Exciter. 

It is clear that with this device, the action must be 
localized at the region where it is required ; and the deri- 
vations are reduced to a minimum. 

The Dr says, by varying the intensity of the current, 
all the degrees of revulsion can be produced upon humid 
integuments from that of a mustard plaster, to (he form- 
ation of instantaneous l)listers. 

When the action is thus energetic, its duration must be 
strictly limited to i or 2 seconds. 

We regret that the Dr., who himself comjilains of the 
uselessness of the terms ''weak current*" or "intense cur- 
rent," has not furnished, in this case at least, an approxi- 
mate indication of the measure of the intensity of a current 
capable of producing such, or such an effect. Such an 
omission is surprising. 

n. 

A fundamentally, analogous arrangement, rendered neces- 
sary by the same causes, has been applied to the local* 
ization of the electrolytic action of the current, to avoid 
the effects of derivation. The apparatus, Fig. 2, com- 
prises an insulating handle, which bears two insulated 
metal pieces, one carrying a metallic ring, and the other, sup- 
porting in its centre, a steel needle, a conical nickel- 
plated point, or a pad of carbon, covered with chamois or 
other suitable skin. 



1 Foureadl Farte, 1*82; 
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These two parts communicate, separately, with the two ! This tube, or this wire, is chosen of such a length that 
poles of the battery, the active pole being in relation with : its end does not quite reach the first eye of the probe, and 



the central piece. 






Fig. 2. — CliNCKNTRIC KXCITER. 

This apparatus, un- 
der various forms, has 
been already utilized, 
for galvanizing the 
nerves or muscles of 
the face ; for electro- 
lizing erectile and gan- 
glionous tumors, and 
even for the electroliz- 
ing of tumors of the 
aorta. The observa- 
tions of Dr. Boudct, 
indicate that derived 
currents are effectually 
avoided. The inten- 
sity of the current 
varies from 12 to 15 
milliamp^res (destruc- 
tion of the chalazions), 
up to 45 milliamperes 
(aneurism of the aorta). 

III. 

In other cases, on 
the contrary, the diffu- 
sion of the current in 
such a manner as to 
distribute its action 
over the largest pos- 
sible surface is the ob- 
ject to be attained. It 
would be useless to 
occupy ourselves here, 
with the well known 
methods which arc 
employed when this 
diffusion is to be pro- 



I it is, therefore, impossible for a metallic contact with the 
membranes to occur. This metallic conductor is put in 
communication with the — pole of the battery ; whilst the 
+ pole communicates with a very large plate of metal, 
j covered with wet chamois skin, according to the indications, 
I is applied either to the dorsal or abdominal regions. At 
the same time, salt water is injected in the probe by 
the aid of a syringe, and the salt water filling the intestines, 
or the bladder, is traversed by the current on its way from 
one pole to the other, which acts, therefore, at all points of 
contact between the electrolyte and the tissues. 

In the case of the bladder apparatus, a manometre is 
added, which indicates the slightest contraction of the 
bladder. 

l*he electrization of the intestines has been applied 

especially in cases of 
intestinal occlusion, 
and the doctor records 
19 successful cases 
out of 31 observations. 
The currents of 40 
milliamperes can be 
employed without in- 
convenience, and in 
certain cases their ac- 
tion can be prolonged 
for hours. 

We have described 
these instruments in 
detail, because they 
seem well contrived 
and susceptible of 
being advantageously 
employed in practice. 
C. M. Gariel, in 

VElectricien. 




1"k;. 3. — Instrimknt for Bladder. 
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l-'lU. 4. — iNSTRl'MENl F(»R INIESTINES. 



TELEPHONE sup- 
plied with a Faure 
secondary battery is much 
more perfect in its operation ,- 
than when a battery is used 
in the ordinary manner. The 
reason is supposed to He in 
the fact that the secondary 
current is much more uni- 
form than the current sup- 
ph'ed by a battery. Con- 
versation can easily be car. 
ried on with the speaker 
twenty feet from the trans- 
mitter. 



duced simply on the 
surface of the body. 
But difficulties present themselves when it is desired 

to oi)erate, upon the sides of certain cavities, such as M. Marcel Dei-rez's sutements, as to the energy transmitted by 

the intestines, the bladder, etc. Contact,with the mucous, of \ el^'ctricity over an ordinary telegraph wire between Miesbach and Munich, 
a metallic instrument conveying an electric current, would a""*-' <^niicised by M. Hospitalier and others. M. Deprez claimed a return 
cause burns, and produce serious accidents.. Dr. Boudet of 60 per cent. ; but such a result is found to be impossible under the 
avoids all difficulty, by the simple and inj^enious method most favorable conditions as to insulation. M. IVprez calculates that the 
of charging the cavity with a litjuid conductor, to diffuse return is equal to the ratio of the speed, where the dynamo machines are 
the current to all the J^oints that it reaches. exactly alike. M. Cabanellas has recently presented to the Academy of 

The apparatus comj)rises a hard rubber probe, larger or Sciences, of Tans, a paper, in which he holds that "in the transmission 
smaller, according to the purpose for which it is designed ; of mechanical energy by means of two identical dynamo-electric machines, 
in the interior of which is introduced, either a tubular the ratio of the speeds, does not express the value of the reftim. The 
metallic mandril ; or, ( in case the probe is to be inserted ' return is equal to the product of the ratio of the speeds into the ratio of the 
in the bladder) through the canal of the urethra, simply a ■ fields"— a theor>' which tends to show that only 20 percent., instead of 
platinum wire. i 60, was returned in the experiments of M. Marcel Deprez. 
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PRACTICAL FORMULAS FOR BATTERIES 
USED WITH INCANDESCENT LAMPS. 



Ta (he £lfciriciaH : 

THE following formulas and ejtample arc taken from a paper by E, 
Hospitaller, in VEi^triden, of 15 June, iB8x 
Let 1^ be the intensity of current required in each lamp lo keep it 
white ho\ ; let / be the difference of potential and r' the resistance be- 
tween the binding KTCWS nf each lamp, while in use. The rcitstrtncc, 
when hot, may be roughly considered as one-half that found uhcn cold 
If wc have if' bmps connected in multiple arc, the current necessary to 
supply them wiil be : 

l^nH' (I) 

Let H be the number of elements of battery or accumulator required, 
each having an electro- motive force f, and an inlcmal n^sistaiae r \ the 
greatest possible inten5ity of current to be obtained from each will be, 
[ Irom Ohm's law% 

(2) 

that is» when short circuited^ but no useful work is done. The max- 
imum of u^ful work is obtained when the external resistance is equal to 
the tolernal, or when 

.-,-; (3) 

In practice, however, it is found more economical to make the external 
resistance four or five times that of the batler)\ to decrease the effects of 
polari^alion, and increase the efficiency, or proportion t>etwctfu the useful 
work and the energy expended. The practical value of i must therefore 
be determined by the nature of the element, its size» the length of lime it 
is required to work, etc. 

As each element or scries of elements should only be traversed bya cur- 
rent «. q% the number of scries should be such , that 

?'-/ (4) 



from which ; — — 



(5) 



If / be the number of elements in each scries, the value of /, accord- 
ing to Ohm s law. is 



from which / — ^ 

II the resistance ^ of the connecting wtres is large enough to be taken 
into account and all the lamps are in one group, formula (6) becomes 

it 



(6) 



(7) 






(8) 



The value of q is the sarae» but t becomes larj^er. When the lamps 
are in different groups, the formula is a Ifttlc marc complicated 

For example, let there be 50 Swan lamps, whose constants are i' -* 1 5 
impcrcs, / ^4S volts, r" taken hot, 32 ohms. How many Faureaccumu- 
"lators will be required lo supply them ? The constants of each element 
skTT, for a current 1 of t6 amperes, r— .01 ohm, ^—2 volts. The resist- 
ance of tHe connecting wires is supposed to be xcro* 

From (t), /— ni' ^ 50 x 1.5 — 75 amperes. 

From (S)« f *- -^^ ^^ '^ 4 68; as f must be a whde number, / -^ 5. 
t 16 



From (7)./ ^~, 

qe — rl 



5x48 



— 25.8; /•«26. 



(5 X 2)— <.Ol X 75) 

Therefore^ 5 series of 26 elements each, or a battery of 130 elements, 
will fc* required. 

We have given f a value of i% amperes only, in order that the polari- 
xatioti may not bring the electro-motive force below 2 volts. Let us 
suppose that the cells can be worked to their full capacity, that is, make 

. ^ e ^ 2 

2 r 



*a too amperes. 



2 X »0I 
As the lamps require only 75,^ — 1, stnd / becomes 



JZ 



I X4d 



-— 384 



qe—rl 2 — ^oi X 75) 
39 elements anrasged in I series will su^ce, 

A voltaic cell or accumulator may be regarded as a reservoir contain- 
ing a certain quantity of electricity, but the amoont available for useful 
w^ork is much less than this. If we represent by ^(expressed in coulomb's.) 
the quantity thus available, the number of seconds 5, during which normal 
working will continue, will be 

.V-5 (9) 

since a current of i ampere* equals 1 coulombs per second* It has been 
found that a Faurc accumulator weighing 5 kilogrammes, will furnish 
500.00U coulombs Applying formula {y)\ to the first solution of the 
example, where I — 15 

*y -» ^ — 55Pt??? ^ 33.330 seconds — 9 hours 15 minutes. 
I 15 

In the second solution, provided each itccumulator could furnisn 
500,000 coulombs before e (alls l>elow 2 volts, 

S i^ ^:999 . 6,660 secouds =^ 1 hour 51 minutes. 
75 
A comparison of the length of ni>rmat working in each rase with the 
number of accumulators, shows a decided advantage in favor of the smaller 
value of i, although the total energy given out by each cell is the same in 
both cases. The resistance of the 50 lamps is ,64 ohm ; of the 130 cells, 
.05 ohm; of the 39 cells, ,39 ohm In the first casework has to be done 
against .69 ohm resistance ; in the second, against t. 03 ohms. Therefore, 
to give the current a strength of 75 amperes, an electro- motive force of 52 
volts will suffice for the smaller resistance, while 78 volts arc necessary for 
the larger. 

Fred. W. Stone, 



TJI£ ELECTRO-CHRONOMBTRIC INDICATOR, 

OF MR. THOMAS, OF BRUSSELS. 



THE problem of electric horology is one so compli- 
cated and delicate, that, although a great number of, 
solutions of it have been proposed, it is impossible to say 
which is the most perfect or even most practical. 

It was shown by numerous examples, presented during 
the Paris Electrical Exhibition, that, in electro-horology the 
current serves three distinct purposes, as follows: 

1. The electricity may serve, instead of the customary 
spring or weight, as motive power for a clock pendulum. 
In this case its application presents the least interest or 
utility, although in one or two mstances the electric current 
is so ingeniously applied that the pendulum will swing for 
two years without being touched. 

2. The electric current serves for the transmission of 
time. In this case a central clock momentarily closes a 
circuit at every second, half-minute, or minute of time, and 
transmits an electric impulse to one or several dials, dis- 
tantly located, the hands upon which advance a second, 
half -minute or minute, respectively. Such apparatuses are 
called Electro'Chronometric Indicaton^^ 

3. The electric current is employed to regulate a num- 
ber of ordinary clocks, or dials, actuated by the usual 
weights or springs, and everyone, six, or twenty- four hours, 
it places the hands of all the dials in a circuit in synchro- 
nism with the hands of a central regulator, and thus corrects 
the slight inaccuracies they may develop between two 
succeeding regulations. 

This is the system of periodical regulation adopted by 
the city of Paris for its public clocks. 

Although we do not propose to discuss herein the ad- 
vantages or inconveniences of thtse two systems, the former 
system of distributing time in a city, by chronomelric indi- 
cators, has some special advantages, which cannot be claimed 
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for the latter. The pneumatic clocks, which have been 
successfully operated in Paris for more than two years* are 
** compressed-air chronometric indicators/' An effect which 
can be obtained pneumatically should be easy to obtain 
electrically, and at an unlimited distance from a single 
operating station. 

We wish now to describe a chronometric indicator of 
great simplicity, which accurately attains the purposed end, 
that is to say, it operates surely at the desired moment, 
under the influence of electric impulses transmitted by the 
central distributing regulator. 

All chronometric indicators, so far devised, are actuated 
by the operation of an oscillating armature, solicited by an 
electro-magnet and restored by an antagonistic spring; or 
else by the electro-magnets acting on a polarized armature* 

The movement of the armature is transmitted with ex- 
treme accuracy by levers or catches, adjusted with most 
careful delicacy, and which cease properly to act as soon 
as they obtain a little play by wear or oxidation. 

In order to utilize a very limited motion of the armature 
it is necessary^ therefore, to elongate the levers beyond 
measure, and chronometric indicators of this system do not 
accommodate themselves to the tremor, to which in many 
buildings they must be subjected. 

All of these inconveniencies are avoided in the mechan- 
ism of the Thomas indicator, which is represented in the 
subjoined cut. 






^OYET 



It consists of a straight electro-magnet, the poles of 
which are prolonged at right angles to the core by two 
armatures, which clear the spool, and are again bent at right 
angles toward each other, close to the spool and parallel 
with the core. Between them there is left a space wherein 



a permanent magnet, in the form of an S, is supported upon 
a vertical axis. 

This axle carries an endless screw which engages with 
the train of wheels that drives the hands. Every half- min- 
ute a current is sent through the electro-magnet by the 
regulator; frrst in one direction and then the other, alter- 
nately. The direction of the current is so determined, that, 
each time it develops in each armature of the electro-mag- 
net a polarity of the same kind as that opposed to it by the 
contiguous pole of the S magnet. The nearest or like poles 
of the S magnet are, therefore, repelled, and the most 
remote or opposite poles attracted, whereby a half revolu- 
tion of the S magnet is determined, which brings the unlike 
jjoles of the two magnets in juxta-position. The current is 
permitted a duration of two or three seconds, in order that 
the S magnet may attain its position. When the electric 
current ceases, the influence of the S magnet causes the 
electro-magnet to maintain, temporarily, the polarity it 
had acquired, and to act as a magnetic break, which holds 
the S armature in position. 

The transit of the succeeding current in the reverse 
direction inverts the polarization of the electro-magnet, and 
causes the S magnet to comj^lete its revolution, and so on. 
The endless screw engaged with tht^ train of wheels carries 
the hands forward at each movement. 

In virtue of its inertia, the S magnet tends to fly past the 
position of equilibrium. To obviate this inconvenience, the 
velocity it has acquired towards the end of each half turn 
is retarded by a pin inserted in the axle of the endless 
screw, which rubs against a flexible strip of metal depend- 
ing from the frame above. 

This simple and ingenious apparatus requires no further 
regulation. The rotation is produced, whatever maybe the 
distance between the extremities of the S armature magnet 
and the electro-magnet, and this distance can vary between 
one and three-twentieths of an inch. 

The electric force acts (through the electro-magnet) upon 
the long arm of a lever, (the S magnet) while the effect is 
transmitted by the short arm of the lever, (the endless 
screw) which is the inverse of other gearing. 

The power of the apparatus may be graduated by the 
dimensions of the S magnet, and of the electro-magnet, and 
by the size and length of the wire which surrounds the soft 
iron core. By augmenting the intensity of the battery 
employed, a great number of clocks may be included in one 
circuit, and dials of six feet in diameter may be associated 
in circuit with the smallest clocks. 

At the Brussels exhibition, where the chronoroetrtc indi- 
cator of Mr. Thomas was first shown in operation, the same 
circuit included a great dial 433 feet in diameter, and 18 
smaller dials from i foot to 14 inches across. 

They all operated steadily, except upon five or six 
occasions, when the controlling regulator was tenqiorarily 
stopped, but all who visited the Brussels exhibition are 
aware that the lloor vibrated so, that the other clocks were 
constantly stopping. 

Knowing that a hand indicating the minutes amply suf- 
fices for the use of the public, that the emission of the cur- 
rent continues only three seconds, that is to say, one twenti- 
eth of the total time, and that the electric energy expended 
by the indicator is extremely feeble, we ask^ *'whai is to 
prevent the economical distribution of time by electricity?** 

By taking advantage of the ijj of the time, during which 
no electricity is expended, to charge accumulators at the 
central station, an establishment provided with a gas engine 
of four horse power would produce enough electricity to 
actuate 25,000 electro-chronomctric indicators, in a district 
having a radius of 20 kilometres (12 miles). 

What other systems are there, that to-day» can do as much ? 
— V Ekciricien. 
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TRANSFORM A TION OF STA TIC ELECTRICITY 
INTO VOLTAIC CURRENTS. 



AVOLTAIC current sent through a conductor causes, 
by induction, it is well known, a contrary current in 
a closed parallel circuit that is near. On removal of the induc- 
ing current, there is generated in the same circuit a current of 
direciion opposite to that of the first, If the resistance of 
the induced circuit be considerable, the two currents thus 
generated have the character of electricity of tension, and 
may reproduce the effects of ordinary electrical machines. 
This is the theory of the Rhumkorff coil. 

Such being the case, it was natural to inquire if the sys- 
tem were not reversible ; if, in other words, on sending 
through the fine wire of a coil the discharge of an ordinary 
electric machine, there would not be generated in the thick 
wire an induced current of very small tension, and similar 
to voltaic currents. 

It was in 1S75 that Bichat made his first experiments in 
this relation. He was able^ with a Holt/ machine and a 
Rhumkorff coil, to decompose water and to deflect per- 
manently the needles of a galvanometer. He stopped there, 
either failing to see all the importance of his discovery, or 
drawn to other work which seemed more pressing. 

For the experiment just described to succeed, the electric 
discharges must be pretty strong. Without this condition 
(which 4s easily realized with condensers), the effects of the 
induced current are too weak to be easily observed. 
Another condition to be attended to is not to allow much 
interval between the inducing currents, destroying the 
quasi-continuity (a point of similarity to the voltaic current). 

This induced current has indeed a character by which it 
is easily distinguished. Instead of lieing really one and 
contmuous, it is double and dis-continuous. When the 
spark passes, an induced current is generated in one direc- 
tion, and immediately after passsage of the spark, there is 
another current of opposite direction. But the rapidity of 
the electric discharge is such that practically these two 
currents seem to make but one. Another cause of discon- 
tinuity is the discontinuity of the inductive sparks them- 
selves. Apart from these features, the generated current 
behaves quite like the currents produced by batteries with 
liquids. 

its tension is very small, and then it does not give a 
spark even with the least interruption of the circuit. On 
passing the current through the acidulated water of a volta- 
meter^ decomposition occurs, and under each test-tube a 
certain quantity of gas collects. As the current is continu- 
ally reversed, the gas is a mixture of oxygen and hydrogen. 
the proportions of which vary in each experiment. By 
regulating suitably the resistance in the induced circuit, a 
means may be found (it is thought) of eliminating one of 
these two currents, and so of separating the gases one from 
the other 

On putting a galvanometer in the circuit, the needle is 
not sensibly deflected, so long as the circuit does not pre- 
sent a special resistance; but if an interrupter be introduced 
(a Froment vibrating reed, e.g.) the needle is suddenly and 
permanently deflected, and this deflection is so considera- 
ble as to inspire the hope of being able to utilize the in- 
duced current. 

If one of the rheophores be connected with a file, and 
the other drawn over the rough surface of the file, one ob- 
tains a track of reddish light like that produced on repeat- 
ing the experiment with a voltaic battery. This phenome- 
non is not that of the spark ; it is due to particles of iron 
and carbon* which, under action of the current, are detached 
from the line, fused or volatilized, and forming a sort of bridge 
between the asperities over which the reophore is drawn. 

If the two reophores, each terminated by a very fine 
point of carbon, prepared for the voltaic arc, be brought 



into contact and then separated, one immediately sees a jet 
of electric light, similar to jhat furnished by the Gramme 
machines and batteries. On repeating these experiments 
with a conducting wire and a bath of mercury, a luminous 
arc is obtained, due to incandescence of merctiry vapors ; 
this arc is less brilliant^ but more durable. 

The induced currents circulating round a cyh'nder of 
soft iron produce in it rapid magnetizations in two opposite 
senses, as may be demonstrated, either by the magnetic 
spectra obtained with iron filings, or by the vibrations of a 
very mobile and very light slip. 

Lastly — ^and this experiment is the most curious of all — 
the induced current generated in a Rhumkorff coil by the 
eleciric discharges may be sent into a second coil like a 
battery current, and will produce in that long sparks, with 
which all the phenomena of the Rhumkorff coil may be re- 
peated. 

These, then, are the chief results obtained in transfor- 
mation of static electricity into dynamic currents. What 
may the future of this discovery be ? If, with the small 
Holtz machine, which served as exciter of the current in 
these experiments, Prof. Govi was enabled to decompose 
water, redden a bad conductor, and produce the voltaic arc, 
we need not despair (says M. Battandier in Les Monda) of 
obtaining powerful currents with improved apparatus, and 
that with a less expenditure of force. ** We may even, per- 
hapSj by multiplying. or better insulating the discharges of 
atmospheric electricity, become master of this fluid, so cap- 
ricious and menacing, and turn it to domestic use.**~Av. 



TELEGRAPHY IN JAPAN, 



THE Japanese tel^japh net, which was commenced in 187 1, embraicedi 
at the beginnings of last year, 3,929 miles of read and 9,545 miles 
of wire. The total number of telegrams forw^arded during; the year, 
amounted to 1,272,756, of which 96 percent, were wriuen in the Japanese 
tongue Japanese having no alphabet of individual letters, it has been 
nccessar)'. for telegmphic purposes, to make up combinations of Morse 
characters, representing the sounds of each of the syllables contained in 
the so-called Katakana. For this purpose letters of the intemattonal code 
have t)een used, and been supplcmenlcd by others made up of fine dots 
and strokes, which represent a totaJ of 47 signs, minus the figures. The 
alphabet that had been formed in that way answered well enough for 
about eight years. From a school of telegraphy for the instruction of 
young Japanese, some 227 regular and assistant telegraph officials have 
been drafted, and there are now 97 students left in that institution. They 
are taught to speak and write English and French, and they generally 
receive a primarj' education similar to that given in England. The aver- 
age charge for conveyance of tw*cnty Japanese characters, at a distance of 
60 miles, is three sen, or rather less than a penny. On the line from Tokio 
to Yokohama, the transmission takes place for seven sen^ or atwut 2J41/. , 
to a distance of 30 miles. In i3So there were open to the public 
J 12 offices; besides these there were 70 in connection with the various 
departments of the State, the railway s» and the police stations. There 
are now^ in use, 343 Morse apparatus, 26 Block instruments with one 
needle, and 29 telephones on the Bell s^'Stem. In the school of tele- 
graphy there are 71 instruments of various descriptions for practising pur- 
poses; and, m the Straits of Shimonoski, five cables have been laid. 



The El.EClRlc Stokm on the twenty fourth of November, was 

very severe in Boston. In several places. No, 14 copper, and No. 12 
iron, wires were melted. Several of the American Union messenger 
call boxes were burned- Three fire alarm boxes of the Automatic 
Signal Telegraph Company, and one of the annunciators of the Police 
Department hati their connections melted. It is slated that there is no 
place where a eonneclion with electric lighting wires was possible. All 
the telegraph lines were operated with diminished battery power, and it 
is claimed that some messages were sent without the use of any batter)* 
In electric lighting, this phenomenon produced similar results. Each of 
the circuits of the Weston Electric Company, at their stations on E.'4Slern 
AT^nue and .Stanhope Street, Boston, arc run by four dynamo machines 
in scries ; but during the electrical storm three dynamos in scries were 
ample to produce the number of hghts, which at all other times have 
required four machines. The two lighting stations referred to, are about 
three miles distant from each other, and a numl>er of circuits, comprising 
some three hundred arc lights, were operated in this manner. 
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AN ILLUSION— EXCEPTION 7V REGULARI- 
TY OF SIPHON 



PERPETUAL motion has been the i^fws fatui oi many 
inventions, and a great many people to-day believe in 
the possibility of an impossibility being obtained. The 
fact would, however, at first sight seem to be obtained by 
the little apparatus shown in cut. Take a cylindrical 
capsule and pour into it distilled water to the depth of one 
centimetre (A of an inch): put into this water one of the 
ends of a small glass tube .050 of an inch in diameter and 
about 2 ^'2 or 3 inches long. Keep the tube in a suitably 
inclined position, so that the water that rises through capil- 
liarj' attraction, will occupy a sufficient portion of its 
length. Then take a second tube having about A of an inch 
in diameter, and about i V4 inches in length. Thin down 
this second tube at one end, and turn back the part thus 
obtained so as to make an acute angle with the wide por- 
tion. Introduce the thinner portion into the upper orifice 
of the inclined tube until it reaches the water contained 
therein, and a vertical descending position to the wide por- 
tion. This can be done, either by modifying the above 
angle, or by the inclination of the other tube. Let us sup- 
pose, that the orifice in the vertical portion does not reach 
the liquid in the capsule, and that the thin part and the ver- 
tical tube are both full of water. The figure which gives a 
section of the top will show this more' plainly. 




is equipoised by the action of weight — an action that is 
measured by the difference in level between the small sur- 
face at fl, and the water in the capsule. It would at first 
seem requsite that to have it equipoised in the tube ^, d, 
that the difference in level between the small surface at a, 
and the orifice of this tube r, d, should be equal to the 
preceding, which would require that the orifice should 
reach the water in the capsule. But we see that the equi- 
librium is maintained even when the orifice is several 
millimetres higher. In this case the water, from its ten- 
dency to absorption, presents a slightly concave surface to 
the orifice, and this having a slight suction from above to 
below, and which combines with the effect of the weight, 
the suction coming from a is compensated. For a greater 
distance than that from the orifice to the water in the cap- 
sule, the suction at a is in excess, the liquid is drawn from 
below to above in the tube r, d^ and the movement stops 
when the free surface of the liquid has reached the narrow 
part at a point where the suction, due to the strong con- 
cave form, equiposes that at a. It shows a curious instance 
of the action of concave liquid surfaces, and an exception 
to the regular working of the siphon. — La Nature, 
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Ay by is the inclined tube, and r, dy is the vertical tube. 
On account of the small width of the space comprised 
between the thin portion and the interior of the tube a, by 
the capillary attraction will maintain the water near the 
orifice a, of the latter. Let us suppose that it stops zX. al 
The lower end of the tube r. </, not reaching to the liquid 
in the capsule, this latter tube with its narrow portion will 
form a siphon, the shorter branch of which will be plunged 
in a liquid in equilibrium, and the longer one descending 
more than an inch below the surface of this liquid. It 
should appear then as if the water should continually pass 
out of the siphon to join the water in the capsule, and we 
would thus have perpetual motion. 

Knowing the impossibility of this, we tried to ascertain 
what would really lake place in such conditions. 

Instead of flowing out by the tube c, </, the water 
ascends in it, on the contrary, and continues to be drawn 
up until its surface reaches a certain part of the narrow 
part, after which everything stops. In order that the 
water be drawn up, however, the orifice of the tube r, dy 
must be several millimetres jbove the liquid in the capsule. 
If it is lower, the tube r, dy remains full and the water 
suspended. 

A little reflection will show the reason for what at first 
sight seems singular. The small surface that ends the 
liquid at //, between the two tubes, is concave transversely. 
By reason of this curvature it causes a suction over the 
liquid mass to which it belongs, that is to say, on the liquid 
in the tube fl, by and in that in r, dy this last communicating 
with the first by the narrow tube. In the tube «, by this 
suction has the effect of keeping the water up to a, and 



The first volume of a new work on electricity, by Herr (». 

Wiedemann, has appeared. It is entitled ** Die Lehre von der Elec- 
tricitat." 

Messrs Piette and Krizik, the inventors of the Pilsen lamp, 

have been driving a threshing machine by electricity at an agricultural 
show in Lundenburg. 

The electric light, (Weston) used at the headings of the 

Hudson River Tunnel has caused the grain spilled from the mule's 
rations to germinate. 

On December i, Annie Sudhneyer was found in an unconscious 

condition at N<^ 47 Bowery, the gas was escaping from a burner in the 
room when the door was opened. 

On Dec 19TH, a fire occurred in the large store of I. P. Lovell 

& Sons, of Boston; it was caused by an explosion of gas in the basement, 
two persons were badly injured, and the loss was $135,000. 

The Telegram recently published a list of some fifty persons in 

this city and twenty-five out of the city, who met death by inhaling gas 
through accident or design, within the last twenty-three months. 

On December 5. an explosion, caused by escaping gas, in the base- 
ment of the four-siory brick building on the South-west comer of Grand 
and Chrj'stie Streets, resulted in a loss by fire and water of $25,000. 

] M. Geoffroy, a wire manufacturer in Paris, has taken a patent 

i for covering electric wires with asbestos. Experiments, which will be 

repeated officially, have proved that the copper can be burnt without any 

spark being conducted outside. 

LKCTrRlNG recently at Edinburgh, Professor Fleeming Jenkin 

said the popular mind supposed that electricity would supersede steam ; 
but what had taken phce, was, that engines were employed to produce 
electricity, and electricity afforded us the best means yet discovered for 
distributing power. 

On the evening of Dec. 14th, Mr. John E. Pnullcton j;ave a 

lecture in Boston, ** On Storage of Electricity," before the Society of 
Arts, which was illustrated by numerous and brilliant expenmcnls. Prof. 
Cross stated that it was the first public lecture ever given in which the 
storage battery was used. 

During some recent trials, at London, of Kelway's electric lo;: 

on bo:ird the steam-tug Pi.\it\ a number of runs gave a mean of 7 2724 
knots, while the same distance, by actual measurement, was 7 2768 ; the 
difference is thus, 0*0044, which is probably the nearest approach to 
accuracy obtained by any log. 



— — There arr about eight hundred arc lights in Boston, of which 

ni>c hundred and sixteen arc used for lighting streets and squares. At a 

public hearing before the Board of Aldermen some time ago, one of the 

l^oHce Commissioners testified that one electric light was equal to five 

i>licemcn in some parts of the cit>\ 

A FAiiPHL^T, describing the formation and use of M. de 

Kabath's electric accumulators, has been issued m English, and is sup- 
plied by Messrs. Dawson Sc Sons. We recently described the accumu- 
lator, which is said to offer fifteen times the surface for the same weight 
as the Plantc. This result is obtained by the use of thin plates of corru- 
gated leatl 

The Volt a i-rizk of 50^000 francs, offered by the French 

Government in 18S7 will be awarded to the author of the discovery which 
shall be adjudged to have best increased the facility of applying electricity 
as a source of lights heat, power, chemical action, or as a transmitter of 
messages; or in the treatment of disease. June 30, 1887, is the last day 
for rrceivtng claims, and the prize is open to the savants of all nations. 

The VARiots offices, the engine-room, and part of the works 

ofjhc Amsterdam Gas Company are illuminated by Maxim incandescent 
lamps, the dynamo being driven by a gas engine. A batter}' of 36 Plante 
accumulators is interposed l)ctween the machine and the lamps, for the 
purpose of obtaining steadiness ; and it is found that it is capable of sup* 
plying the current required during the night when the engine is stopped, 

Prof. FLUFMrNG Jenkin has patented an electrical s)'5tem of 

transporting gofids. which he calls " Telpherage," It resembles the wire- 
rope system J in so far that the vehicles are supported on strained conduc- 
tors, which suspend the load and at the same time convey the electric 
energy. There can be no collisions, as if one train gels on to a section 
occupied by another, it is deprived of motive power and brought to a 
standstill until the section is clear. 

Thf- correct time of the meridian of the State House at Boston 

may be obtained from Har\'ard College Observatory at any Western 
Union telegraph office by paying the price of a lcn*word message from 
Boston. The signal consists of a tap upon the telegraph instrument 
every other second, and the beginning of a minute is noted by the omis- 
sion of the tap upon the fifty-eight second of each minute ; and twelve 
Ups arc omitted before the commcncGment of each five minutes. 

At a RtLCENT meeting of the Academy of Sciences, in Paris, a 

paper was read by M. Mascart, on the electrification of air. In the 
Amphitheatre of the College of France, he electrified the air by discharg- 
ing a Leyden jar with a flame, during ten seconds ; another flame, 8 m 
off, communicated with an electrometer in an adjoining hall. Phe 
majuiuum dcBection in the latter was reached in about a quarter of an 
hour ; then there was slow diminution, but after two hours i-2oth of the 
roajcimura still remained. The electrified gas probably rises and is dif- 
fused like smoke. To study the lower atmospheric layers, the potential 
should be determined in a large inclosure fonned of metallic netting, con- 
nected with the ground. 

It is said that a demand for persons having a knowledge of 

electricity and mechanical construction is being caused by the various 
electric light companies abroad. The Anglo-Austrian Brush Company 
advertise that they register applications for employment on their staff on 
works abroad, such as those who have had practical experience in the de- 
signing, manufacture, or installation of dynamos, arc, or incandescent 
lumps, accumulators, telephones, telegraphs, and other electrical appar- 
atus, or as mechanical draughtsmen in engineers' shops, or as engineers 
in the constniction and erection of steam engines, water or gas works. 

— — In the last sitting of the Syndicat d" Electricity?, of Paris, M. 
]abTochkoff described a new element which he has invented, and which 
consists of sodium for the electro-positive plate, the negative being, as 
usual, carbon, M. Jablochkoff does not use any exciting liquid, but 
merely sends into his elements, by the instrumentality of an aspirator, a 
current of air saturated with moisture. He says that soda is dissolved 
and falls to the bottom of the box where his elements arc kept so that it 
may be easily collected and sold at a high price, being pure except for a 
small quantity of carbonate and of nitrate. According to his statement 
the eiectro-rootive force of this element is about 4 volts. 



The last accident from the electric lighting apparatus is that 

of a severely sprained wrist, which was caused in this manner : A man 
with a dust pan in his h^nd was passing a dynamo machine, when the 
magnetism attracted the dust pan so suddenly, that the man's w*rist was so 
severely wrenched that he was disabled for some time. 

At a recent meeting of the Physical Society, London, Prof. S. P. 

Thompson stated that in the Journal di Paris for 1§02, there is a note 
describing the voltaic arc between carl)oi^ points, as produced by M, 
Etienne Caspar Robertson, at Paris, in that year. Laboratory notebooks, 
at the Royal Institution, indicate that Sir Humphrey Davy experimented 
wHth the arc quite as early. Prof. Thompson also exhibited a telephone 
made by Reis, at Frankfort, in i86r, expressly deslg^ned for transmitting 
speech. 

The magnetism in the field magnets of dynamo machines is 

so powerful that it will attract particles of iron or steel a long distance. 
They should not be placed anywhere near grinding machinery. A very 
large d)iiamo was ruined by attracting particles of iron from emery wheels, 
thirty feci away, and separated by a partition through which were num- 
erous belt holes. The iron dust accumulated upon the holes of the mag- 
nets, and wore the insulation from the wires of the armature revolving in • 
front of them. 

One RRSLii.T of the Munich Electrical Exhibition, has been the 

formation of a (so called) Consortium or company, with a view to pro- 
moting the application of electricity to practical requirements. It is 
presided over by Herr v, Maffei. In the first place, where the introduc- 
tion of electro-technical methods is regarded as possible, the company, 
will offer a helping hand, either by directly undertaking to work out thr 
problem proposed, or by initiative inquiry into the utilization of coal bed?*, 
water power, etc., for electro-technical purposes. Next, assuming neces* 
sary help to be given by the State, by cities, societies, and scientific 
corporations, it is proposed to found an Ekttro- Teehmcal Expfrimfntal 
S/ati'0tt for Baittria^ the object of which will be'to give authorities and 
private persons, contemplating electro- technical arrangements, oppor- 
tunity of informing themselves as to the questions involved, and different 
systems, on the basis of impartial experiments, and of obtaining a satis- 
factory idea as to cost and feasibility of arrangements proposed Oppor- 
tunity will also be given for testing new machines and apparatus. 



B(rS/NESS NOTICES. 



^ f ^ H E subjoined letter being one of a number most 
X kindly sent us recently, we publish with much satis- 
faction, and have no doubt it will interest our patrons : 

Hartford, Conn., L>ec. 12, 1882. 
mmams ^ Co., H5 Nassau St„ N. \\: 

Gentlemen — Wishing to express my esteem for your paper, would 
say that from the three insertions of my advertisement I have received 
over 200 replies, some of them having already ordered, who state they 
saw advertisement in the Electrician, and do not doubt that others 
came from the same source. 

By all means keep my space for me. 

Yours truly, A. H. Eddy. 



MESSRS. BURKE, ERASER and CONNETT'S '* Quarterly 
Circular of Information and Advice about Patents on Inventions, 
published for the free use of their clients," for December, is particularly 
interesting, contiining valuable articles on **A Few Mechanical Move- 
ments, Patents in France, A Warning to Inventors, The Duration of 
United States Patents, The United States Patent Law%" etc, etc. 



WANTED— RESPONSIBLE POSITION, by an Electric Light 
Engineer, of several years* experience in arc and incandescent 
lighting with two of the largest companies in America and Europe. Good 
Mathematician and Mechanical Engineer ; accustomed to calculate Dyna- 
mos, etc.; acquainted with the manufacture of all kinds of electrical 
light apparatus. Address '* Enquirer," office of Elkctrician, room 55, 
115 Nassau St, New York. 
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THE ELEC2 RICIA N. 



PflTEHTS FOR NOVEMBER AND DECEMBER. 1882. 



Lartigne, Vm\»^ 



NOVEMBER 21st 

Atinutiriittor, EIcKjtrlcal F. TuninT, Detroit. MicU. 
Biirgkr AUrm, Klettilciil, <\ A. E Raelwl, t'iiliUcolbf. Ohio. 
Klrc'iric: M»cli!ike Kei;nl itor. Dynamo, J. R Finin*y. PittJ^luir^. Pn, 
Jilecfric Signaling Appamtiiif, H, W. Soatljwuith, i^prm^dd. M«iCv 
BlecrHcaJ Appttraiui, Coitimarator for. C, C\ Peck aud W. B. Cha;>mttD, 

Muldlchtii>f, Vi. 
KlcirtrlciU Switch Boiircl, 4. F. GUIIJand. Indlttniipuliii, Ind, 
Liimp. Rlectrlc-arc, C A. IJii*i*w;)% New York, N. Y. 
Pumplriif Apptu-ntus, Glt*€trtc. C. C, P^k, and W. \\. CUiipmnu, Middk* 

hnru. Vr. 
RAllwMy Si^^mtl AppiitAttt^ Elect r!c. O* OaM««h, B<]«lon, Mjisi. 
Ratlwny St^niul Appiirntu**, Ehc tr*c. O. Ua^^ett, BoeUKi^ Muhb, 
Setondwry Ikattuy. J. H. Finney* Pin>l»urK, Pii, 
SccomUry Bjitlery, K. F. Sfttir, PhilndBlphU, P*, 
Tdcgniph Koy, 4. 1\ tJutlirJe* Lee*biirg, Ohio. 
Tck'grmih Line, Lnder^round, L', II. ILin^^en, WHt<hini.ftoD, 1>. L\ 
Tekgraph Soniuler. J. II. Unniit^ll. Now York, N. Y* 
Ttle^rapliic Rcglsti^r. E. h. Papu, KIUAh«th, N, J, 
Telephone Kxt-hiiiige, and AppMrMtus tU**refor, ]I. 

France. 
Tttluplioni', Meclinidc4l. !L T Johnson Scio, N, Y. 
Telephone S>i>tc*m, W A. Juirkaon and W. R, Cole, Del.roh, Mich* 

NOVEMBER :::8ih. 
Eleclrlc Calile, R S, Wairing, Pi(.t*lmr*,% Pa. 
Elcrtfic Cable. R, 8. VVarin«, PUt^barir, Pa, 
Eloctrtc Cabli', I^iid Annon^d. R 8.%Vttriw};, PliUburg, Pa. 
Electric Cttblc» Siibniartue. K S. Waring, PirtKbnrg. Pa. 
Electric Cnhk^s, l>lvidingiiDd Branching. \\. S, Waring, Pitt»biirg» Pki, 
KItictric Cable*, L'niLing and Brandt i nji^. K. S. Waring* PRtabur)f, l*a. 
EJi'etrlc (tetierator. V, W* lilanchard, New York, N. Y. 
Electric Machine. Dynamo, K. U. Mather, Wtndior, Conn. 
Klfctrlc Mucliine, Dyuamo. E. Weetoti, Newark^ N. J, 
Electric Machine, D>nBmo or AJst^Micto. T. A. £di*^ou, MitIo Pfirk, N .r 
Electrie Stornge Batieriei*, A)>puraiua for Charging. V, W, Blancbrtnl, 

New York, N, Y. 
Electric Wir€ Conduita, Incrcnalug and Reducing Joint for. C* Llufi rrj, 
PiUehnrff. Pu. 

A. W. Tiplou. Jarknonvllle, III, 

A. Gmham. London, Kii gland, 

K. J. liarlitig, and £. Ilartmann, London, England. 

J. McLaughlin, Chlciigo, 111* 

\iA\. Mather, Whidbor, Conn. 

S P. Van Cbofjtc. Xew York. N, Y\ 
Lamp, Eiecrric Incandeficent, J. V. KIcholp. Br\>okJyn, N V 
Lamp, Eleciritr IncandeKceiit, J. V. NIcholf*, Brooklyn, N, Y". 
Lamp Holder, tncatidLScent E, Weston, Newark, N. J. 
Lamp Holder, lDcaude»ciug~elticCric. E, Weatou, Newark, N. if 
Lamp, lucandeM'ing-eSectric. T. A. EdiMju, Menlo Park^ N* J* 
Magneto electric Machine. i>. Heikel, Jenti-y City, N^ J. 
Becondary Battery A. K. Eatou, Brookb-n, N. Y, 
Bocondary Bwlttry. E. T. and K E. Siarr, Philadelphia, Pa, 
Telegraph Priming. A. F* and F B. Juhnpon. Brooklyn. N. Y. 
Tclegrajdiic Circuit*, Condunj^er for. B. ThornpEwnj. HuHalu, N* Y* 
Tef<?i»houe Excbaug^i l>y?tt'iu and Apparatut<. J. H. Rogers, New Y<»rk» 

N, Y, 
Telephiine Toll Apparalnn. J. \V. Siee, Hamilton, Ohio. 

Telephonic Apparatus'. W. J. DuiUcyt Boston. Ma*"*** 

InHulailng Comp<juiid.«. Mai>ufaciure of. M. Muckay, London, Eog»iind, 

Ini^iHator, Nolae Deadcnitj^. G. M. Brown, Woousoi^kec, R. L 

DECEMBER 5th. 
EleclJk Wire*, Cnrrying and Conducting. W. M. Conway, Baltimore, 

Md. 
Lamp, Electric arc N. H. Ed^rtub, Philadelphia, F^. 
Lmnp, Elecrric-arc, J R, Finn«y, Piltaburg, Pa 

Railways. Tniv.'Uftg ConlAof for Eleciiic J. R. Finutij. Pittiburg. Pa 
Telegfapb, Utitlcrgfonnd. L. Uaa», Chester, Pa. 
Telegraph Wire. F. K. FitcU, Now York, N Y. 
Tuli^gtaphSc R4»peater J. P. Sinlther*, Brooklyn, N. Y* 
T4d4<phone, Acounrlc. J. K. 8ti^bblus Ai«)itabnla, Ohio. 
Telephone, Head. F, Shaw, Now York* N, Y. 
Telephone, Ref-clviuu'* t». F, Daitey, l,eadri1U%CoL 
Valve* of a team Engine*, Electric Device for Opvr^ithig the Tlirottle, J 

NeiiblU, Toronto, Ontario. Catuidu, 

DECEMBER 12rh. 
I8S1IKMI Electric Machine, Dynamo. R A. Bpirry. Curilmud, N. Y. 
M9«98& Electric Mochineii, AnnJitiire for Dynamo. F. Bain, Union Clry, Ind. 
1110,09(1 Electric MacUlOi'*>. Anntiture fi«r Dyuamo A. B. Fiuhor. Union City, Ind- 
SQOfOHil Electric Molor, for Ctcb-Bler Tnln'a. W. 4. McCollous, Aurora, JU. 
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Electrode, Vagi tut I* 
Lamp, Electric-arc, 
Lanipt Electrie-nrc. 
Lamp, Electric-arc. 
Lamp, Electric arc. 
Lamp, Eleclric-arc. 



afi»,085 Electrical Conducmrg., Conduit for* J. K- McLaughlin, Philadelphia, Pa. 

m9Sm KlectHcal Conductors, Condnil for. J. K. McDiughlin, Philadelphia, Pft, 

i»9,QQ& Eltfctdcal Locomotive. E, J, Molera. 8an Franciflco, CaJ. 

Wf.im Lamp. Electric. W* Stanley, Jr., Englewood, N. J* 

mt.H^ Lamp, Electric iirc. C. M. Ball, Troy, N. Y. 

^mjr,i Lamp, Ekctric-nrc* L. G. Wooley, Mendon, Mich. 

miMi Lamp. Cnrhon H<ilder, Electric. C. M. Ball, Troy, N. Y. 

d(M),OM Lamp^ Cutout forEIectiic. C. F. Coleman, and B. A. Smith, Atlanta, 

Ga* 

atJH,?5>6 Telegraph for RaltwayB. W. L. Hunt, Port Hope, Oiftarlo, Canada. 

a»i,U4 Telegraph Sijjnal Box, Automatic. P. Seller, San Franrii*co, Cal. 

m),^m Telephone, Exchange, Automatic. P. H. Snell, Washington, D. C. 

jHW,U30 Telephone, Mechanical. C, Egan, Zanesville, Ohio, 

December 19th, 

iim,470 Eleitrlc Cable. W. H. Sawyer, Providence, II. I. 

2<tti,i;a Electric Circuit*, System for UtUlzing Time i^wltcbee for. E, T. Starr, 

Phltadelpbifl, Pa. 

3Wn»,3J7» Electric Wlres^ **ondiiit for. B. Boyer, Lebanon, Pa* 

2m,^l^ Electrical Connecting Cord, W* H. Sawyer, Proridence, R* L 

!d(Ht,t^l Electricity^ Trani<mo«i«}on of Power by. Z. T. Gramme, Pari?, France, 

am»,^l Electro magnetic Engine. A. E. Schreiber* Bronklyn, N* Y. 

am.aiS Klectr.>-mugTietic Motor. C. C. Peck, and W. U, L'hapman* Middlebury,Vt 

i!t{s»,^3 Fire Ahrm and Exttngaiaher, Electric. C, A. Evaue, Upland, Pa. 

•im:M\ Incandescent*, Treating. M. M M. SInttery, New York, N. Y. 

'J65»,I17 Lamp, Elec^ric-flrc. A* G. Holcombe, DanleleonTllle. 

•i«iJ,4.'W? Lamp, Eiectricarc. W. S. Parker, New York, N* Y. 

26D,321 Telegraph Key. 0. Proiscli, New York, N. Y. 

mA.^ai Teleiibone Repeater. J. H. Rogers. New York, N. Y. 

Wil^a^ Telcphoncti, Automatic Mok'nelo Signal for* W. Painter^ Baltimore, Md. 

3fiS),'i^ Telephonic Exchange Syfttem, ,ind Apparatus therefor, J. O. Shinuf, and 

B. A. Eckert. Cincinnati, Ohio. 



BUSINESS ADDRESSES. 



Bahr & Zalui, Mamifaoturert of Eleotfbal and Telegraph Itutraments, 
Battery Supplieif 108 Liberty Street, New York. 

Burnap, W. H. Dav^ta k Kidder*« Electric Machiuos, 259 Weat 27th Street, 
New York, 

Hour, George d. Tolesrapfa and Telephone Polei; Pins and Brackets, 
painted and plain, North Epping. N, IL 

Udeon^a Speed A Preaeure Recordlnfc Jl: Alarm GaDgea, for*' Steam Dynanio- 
macfainea,*' indiipenBable for i afcty & economy, office 91 Liberty St,. N«Y. 

GAlvano Faradio M'f*e Co., Eleotrioal laetruoieiita for Medieml 
Uie, 335 Fourth Ave*, New Yiirk. 

Pearoe St Jones, Telegraph and Electrical Iti»trument« and Snppliea, 
64 Atk) John Street. New Y'^ork. 

Pride, Fraleisli SC Kyle, Telegraph and Telephone Line Cenatraotert, 
:i3&2dl>ey St.. N. Y. 

Weiuel« A* G« Electro plaier-<}nld, SUver, Niekel, Copper, firaaa, Ae., 
114 Centre Streeti New York. 



CHARLES WILLIAMS, Jr. 

•-»^ ESTABLISH ED 1S56C=^** 

Manufaotur«r of 

TELEPHONIC. TELEGRAPHIC, 

AKD » 

ELECTRICAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 

X MAGNETS, &c. 

I WholeniLle anil Bptnll Dealer in 

— ! TELEGRAPH & TELEPHONE LIKE MATERIALS 

OF EVERY BESCRIPTION. 

109 and 115 COURT STREET, 
BOSTON, Mass. 
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ESTABLISHED 183L OAFITAL. $1300 000. 



PHILIP L. MOEN, Pres't & Treas. 

^ CHAS. F. WASHBURN, V, Pres. & Sec, 

CHAS. H. MORGAN. Oen'l Sup't. 



OttUVm i*Ttt*.«T Wi^nlv*. 



QUIMSIOAIIOND WOKIiS. 



WASHBURN & MOEN MANUFACTURlNa COMPANY. WORQESTER, MASS. 

Patent Galvanized Iron and St^el Telegraph and Telephone Wire. 



Sluce ihQ llrst IntrcMloctlon of thf T^-IrRniph in tliii country, our wirt\ expr. ictimd ton 

fumWrt'd tlie fUmUrd of excel kiuo, «mt ha*' \w^\\ uiiMirpa^j-ed m Strtntjlh and ' Our n^th 1 

w!r)»OQr flMW or weld, avoiding tlj*' iic<*d of frt^uftii Joints Dor ^yptim of 6'a/' iiit^lnpuln ^^^ 

mrf§ci mitction of ihc wir«, Kxpre^'< ttlienti<*ii hii« been pftid (o lu«9 Bp«ci»l deuuiiidii for Lkc TtUph&ns ^mc«. 
M«ilN!>rlkr. Send for Ousicriptlvf] Pani|iblet9 and Clrcnlnrt. 



-ii*?d iti I lie ] 

,">■ perfet'T *. 
I I ing mid ( "' 



KEW YORK WAREHOUSi:, 

16 Cliff street, 

HEW YORK* 



CHICAGO WAREHOUSE, 
t07 SL 109 Lake St., 
,0 CHICAGO. 



Aicua or wtitB bt twr WASBBTnur a iiovh, or WOBOKSTKR QAUatf. 



WASHBURN A MOEN MANUFACTURING CO., General OfTlces, Grove Street Works, Wofcester* Mas^. 



♦- 



EQUITABLE 



Life Assurance Society 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York, 



Cash Assets, - - $45,000,000.00 

Casli Income, over - 10,000,000*00 
Cash Surplus, - 10,000,000.00 

New Assurance in 1881, 46,189,096.00 

I The !jai'j:^*'st Hii>rn<\KS iti the World ») 

Outstanding* Assurance, 

$200,679,019.00 
Total amount paid policy* 
holders since the org'ani- 
sation of the Society, 

$61,012,031.00 



The Rubber Comb & Jewelry Co. 

Electrical Supplies, 

33 Mercer St., New York. 



MANUFACTtlRER.S OF 

SHEET RUBBER. RODS, TUBING, &c., 

RUBBER HOOK INSULATORS, 
KEY KNOBS, $\iriTCH HANDLES, 

Bf AGNET COVERS, MAGNET HEABS, 

W^INDOW TUBES, with HEADS. 

BATTERY CELLS, BATTERY SYRINGES 
And Specialties of any Required Cliiiractcr. 



THE ELECTRICIAN'S VADE-MECUM. 

7b the y, Y. Afjfhf of ffi>' VoiUtjr of KUctrlcal A'ttfjirt*i*iiftg, V^i A\ )Hfh S(.^ y. Yj 
•* Vour Dictionary of Electricity is an exceedingly jfood one; leaving 
out the old sealinij wax, glass machine and amber experiments, and in- 
serting cuts \^ith epigranimalic descriptions of the recent great electrical 
inventions, makes your work very valuable; and at ihe low price of three 
dollars, the edition ought to be sold at O ce< Nearly every electrical 
in veil tor and manufacturer in U* S. and Europe, will lind a cut or a 
description of their invention or aprparatus in it/' 

EDWARD WESTON, 
"W, R. POPE* 



The policies writien by The Equitable are short 
simple and easily understood. They become 

INCONTESTABLE 



ARC AND INCANDESCENT LIGHT. 



THE 



after three years from their issue, and such incontestable 

policies are payable immediately upon receipt, at the 

Society's office in New York of satisfactory proofs ofj 

death, and without the usual delay of sixty or ninety days. | Sole Grantee 

The Society has not a single contested claim on its 
books. 

Far the facts explaining the success of this Society, and 
the results of maturing Tontine Savings Fund Policies, 
apply to the officers and agents. 



United States Illuminating Co. 

90 Chambers St., New York. 



of all Fateiits 
ouiiecl hy 



and Ri^iiti 



H. B. HirD£, President, 

JAMES W. ALEXAHDER. Vice-Pres. 

SAMUEL BORROWE. 2d Vice-Pres. 

WILLIAM ALEXANDER, Secretary. 

E. W. SCOTT, Supt. of Agencies. 



THE UNITED STATES ELECTRIC LIGHTING CO., 

lor the City of New York and vicinity. 



The Machines and Lamps man a fact u red for this Company arc under 
pfttems of Maxim, Westou, Fiiniier aii<i utiiers, and 
comprise all the latest improvements in EJectnc Lighting. 

EUGENE T. LYNCH, 

FretlilenU 




TEE SLEOTRIOIAN, 






HAVE TOTT RECEIVED 

ONE OF 

J. H. BUNNELL & CO.'S 

IN^ew, Large, 

Illustrated Catalogues, 

OF MAY, 1882? 



I If not, send your address by postal card or letter 
II H w«&nx(iHooftK. ^ and you will get one by return mail. IT CONTAINS 
Illustrations, descriptions and the 



Sup^tinrenUnni, 



WESTIRCHSitI EMGIlEi 



■ « HAS NO EQUAL FOR 

I ^ELECTRIC LIGHTING "1^ 

I Dl 

k 



May drive Dynamo by direct connection or by belt. 
Requires no Counter Shaft. 

HIGHLY ECONOIMICAL. 

DISPENSES ENTIRELY WITH SKILLED ENGINEERS- 

CANNOT HEAT OR POUND; 

And gives a Steadier Light than any other Engine. 

SKND FOR II.I.USTRATED CIIt€Ul.AK. 



I 



HE WESTINGH0U8E MACHINE CO., 

02 & 94 LIBERTY STREET, 

Wmka al PItlxbnre. r«. 



^BOTTOM PRICES ••> 

I 

I of al! things Telegraphic, including the latest and best 
' designs of Telegraph Instruments of every description, 
[ together with all Telegraph and Telephone 

LINE MATERIALS. TOOLS & SUPPLIES. 

We are thoroughly practical in every department, 
'and our manufactures and selections will be found well 
suited to meet all the needs of IMPROVED MODERN 
TELEGRAPH SERVICE. 

J. H. Bnimell & Co., 

I 12 LIBERTY ST„ N. Y. 



I 



Hj^ AUTOMATIC VARIABLE CITT-OFF ENGINES.^ 



VEKTICAL, 
HOKIZONTAL, 



2 to lOO Horse-Power. 
30 to 4€0 Horse-Power 



FITCHBURC STEAM ENGINE CO*^ 

FITCHBUKG, Man*,, tJ. S. A. 



Tho ftlxupl^^flt Mid 
Qlo««8t regulat. 
ed fln^claM Auio- 
nutlc Engine boll I. 
flspcciAlty adAptftig 
it for usti with 
Kleotrtc Ltsht*. 
The hlghoftt 

uit««<L Overeoo 

In nam. Send for 
Ofttalogue **D/' 
glrlDg foil deUili. 
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LAW 




The Best Open Circuit Battery 



III every respect, lieyoiHl aoy question whatever. 

SUPPLANTING ALL OTHERS. 



^^^n^^Mito With it» iiitrofliicti0ii, Battery Trouble aiicl Battery ExpenM< 
^^^^^^P beeoiue tliiri^H oi" the past. Now aloiost universally use*! 

by the Telepbone ExcbaiigeK of the wliole country- 
■ SEND FOR CIRCULAR AMD SCHEDULE OF I^RICES. 

- - Only $1.25. 



I 



Single Cells, 



MAXUFACTtTHKO AND SoLD BY TRB 




Law Telegraph Co., 140 Fvlton St., New York. 




LECLAXCHE BATTERY. 

(patentedJ 



— THi^ 



Great Telephone Battery, 

THE REALISATION OF 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 

Free Tram icid. Emltp no odor. Does not get out of order. Lo^ts without rcnewi] from tlx matithfl to 
eev^aral years, According to use. 

ADOPTED AND USED BY 
a1] the Telephone CaiDpR^ieB and Exchnngts tti tbe ITnlied Stiiree. 
The Piiam Buttery ia more easily And chefl|jJy (^leaned and renew ed thun any other battery. Beware of 
INFRINGEMENTS ANB IVORTHLKSS IMITATIONS. 

Every ifenuine Leelanehe Batt«rj hoA tlie worda rile-Lccltiiiche uTfimpKcd on the carbon 
head. J&r and prlRina, All otbiTt are ^parlous, 
" Priem '* and Porous Cell Batlenes for eaJe Inany quanllt}'. Zinc and Sal Aninmuiac of superior qtiallly* 

THE LECLANCHE BATTERY CO., 

OR 149 West 18th Street, New York, 

L. O. TILIiOTSON & CO., General Agents, 

BAT Dey Street, New York. 






DB. JEBOME KIDDER'S 

Electro-Medical Apparatus, 

For which he hai received kiters-imtenf for improveraenti? midi-dntf ihem superior to nil otbtr?, acknowl 
edged by awardn of Flrnt !*■■«• 11% lum at CrnleiniilH] ; AI*o, First Pri*minin by Aiu»*rfeMit 
Ifialitiite. from 187^ to 18»1 irvcliieht? ; Two Jillvrr Alt'ilaljt at CincliiiJiitl liulimtriat Kximsltlnn, 
in the Fall of 1S81, faighe<«t awards i^ven, GOLD Mh:DAL wsi* awjirfii-d 'jy Amerlraii Inatttiite hi 
1875^ 10 disTinguifth the Apparatu* a« of the First Orci«r of Iiuii<»rlatic«^ :-- 

pR. Jerome Kidder's Improved No. 1< Physician's Office Electro- Medical Apparatus. 

Improved No. 2. Physician's Visiting Machine, with turn-down Helix. 
Improved No. 3. Physician's Visiting Machine (another form). 
Improved No. 4. Oftice and Family Machine. 

Improved No. 5* Tip Battery* Ten-Current M.ichine (see cut), a most 
perfect and convenient apparatus, the invention of Dr. Kidder. 

WE ALSO MAKE AND KEEP OS HAND 

-^-i^^ SUPERIOR GALVANIC CELL BATTERIES, ^^•-<- 

From 8ix to Thirty Mx Ctlls*. 

Al«o, POCKET INBUCTION APPARATUS. 
ftvt lUttstrftted Cntalof^uc, AihlresK: 

Jerome Kidder Manufacturing Co., 820 BFoadT^ay^N.'^. 
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(P at. In 0. S. and CMftfla,) HQLLCOMB'S NEW 

AMPLIFYING^ 




Phosphor-Bronze Telephone Wire. 



^^TEIEPHONFS 



The Lale&r 









The STRONGEST, TOUGHEST, and BEST for line wlrce of Elcetrtoatid 
Acoustic Telephones, Will not STRETCH nor RUST RKSISTS 8MOKIE. 
ACIDS and DAMPNESS, TENACITY more tUAC FOUR times It* welglil 
per mile. 



Stubs 
Gaugk. 



16 
17 
14 



DiAxrmk 

.005 in, 
.058 '* 
.010 " 



WVIOBT 

XbouFOQ Iba. 



BaXAEJVO 



About 3270 lii«> 
, •• 880 " 
" 365 *' 



BKSIftTAKeS 

Pan MrtJi 



60 Olmt^ 



rHOSPHOR-BRaNZE RUUH, SPRING MKTAL AND 'WIRE, firpeiJor to GciTOftD tUv^r 
tr(»fil vrlili <Julv. Ht«*tfl Cable Wire, i>ricf Sci*. 1,^^^ f^^ Electrical AppAratnf Alrcldy extcn^hely n»ed tbroaghont tbe country* AddreM 
per nnl, II ii»<r;ittil cif€nvl?in» and leeUmoniftU wnt 

f™. ,«.■„...„ T.,« •;«,..«.,..» ^^g PHOSPHOR-BRONZE SMELTING CO. (Limited), 




Gelatinized Fibre. 



(Trade Mark.) 



% 



THE BEST INSULATOR KNOWN.^ 



HoHcomb U^ Oo. , Atw&ter BoildlDg, CleTeland, 0. 

— 612 ARCH STREET, PHILABELPHIA, PA, 

r, 11, KINSMAN & CO. Owncraofthe U.S, Pho^phor-BronzePatcata. 8ol« MJUinfactiinr* of Phosphor Bronze in the United Stuff >- 
14& Broadway 86 Uberty Stre«^, 
A*: If yORK, 

Tdepliope, Telegraph a pd Electric Light 

SUPPUBS. 
DEALKRS IX ELKCTHICAL GOODS. 
Inp^niora* and Manufarturer»' Aif«n4€» 

JEROME BEDDING & CO., 
JVa. 30 Hanover St*f Boston^ Mas»,f 

BfAKUFACTUItEIL*! OF THK 

Qei Learner's'' Teleerapli Apparatus, 

KU'Ctric BcMr, Annuocliitorfi. Burelir Alarms, 
Blttitric Gft** Lighting Appftratn*, and hH Ku, fri, ni aud 
Ti^l<^{sr«ph Snppliti«. 

J. H. LONGSTREET, 

Telepphlnstrtiments&Supplies 

Haw YORK, 



DOPTED by all tlie leadlng^ Electric Llg^ht Companleii, and tnaimfactiirers of 
Electrical Macblneiv In tbe United Stat«R, as a HubHtitute fur bard rubber, h^ln% 
a far better non^eoiidtictor, more darable, and costing lens tban half an mnetk. 
Seod for tarn plea, ctrcalars. and prloew, to 

COURTENAY & TRULL, 

No. 17 Dey St., KewYork. 



P. O* Box 2g€d. 




Alfred F. Moore, 

Mamifaoturer of 

-^INSULATED WIRE^ 



-THE 




Electric liigrht^ ] 
Telei>hoiie, y 

Teles;raph, ) 



OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
1 leidlile Cordage* Ac*, ftc< 

SCO & 202 N. THIRD ST., - Philadelphia. 



Coe Brass Manufacturing Co. 

TORRINCTON, Conn. (U.S.A.) 

ManofactarerH of 

SHEET BRASS, COPPER, AND GERMAN SILVER 

4e Br&fts, Copper, and Gennaii Silver Wire and Rod». * 

I Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Guaranteed. 

I Blanke and Shellf* Mr^Ic to Order from Bra#», Copper, or Oennan SDver. 

^^ EUGENE r. PHILLIPS^^ 



MAMTTA^-TURER OF PATENT PINIf»llE!> 



DELANO & HAINES. 
Promoters and Brokers, 

65 BROADWAY, NEW YORK. 

Ornernl Offlcc* of The Mexlean Telephone Co., and The Tropical 
Anirrirjtii Trl«*|ihtMt«* Co.» Limited. Both theffie ciomtmnlee operate 
iiitd**r Tlr4«ri)t#« rr#im thr American IJell Te!e|»bone f<i* Flmt^lafw 
tririturv t*» Wmm** hi MEXICO, the UK8T INUIKS. CKNTKAL and 
»Ol'TH A M *:U IC A » ^^^ 

TELEPHONE STOCKS BOUGHT AND SOLD. 



INSULATED TELEGRAPH WIRE, 

TELEPHONE AND ELECTRIC CORDAGE, 
^•> ELECTRIC LIGHT WIRE,^3N- 

MAGNKT WIKE, PATKNT RUBBER CO^RED WIRB» 

Burglar AUrtn and Annuiirlator Wire, Lea<l Kneaded Wire. Anll- 
Indaotfoiit Aerial aod thider|rrou&d Cables, etc, 

OFFICE AND PA<TDR1\ 

67 STEWART STREET, Providence, R. I. 

W. B. 8AWYEB, ElectiicUn and SttperinteBdmt. 



THE ELECTSICIAN. 




A. F. FLEISCHMANN, 

Mjinufacturer of 

Electrical Apiiaratns and Snpplies 

EXPERIMENTS, 

Ho. 27 SOUTH 10th 8TEEET. PhUa., Pa; 
FOR SALE 

TWO DYNAMO-ELECTRIC MACHINES. 

Ejicfi of ^jms Caudle Power, ! 

MmcIi* by tf. K. BRAITNSDORF, New Tofk, | 

^ IN OOnlJ UUSNINO ORDER, 

ALFRED F. MOORE, 3d and Race Sts.J 
PHILADELPHIA. 



PABAFFINE WAX 

Crude und Beflned. 

For Eleotric»t or ChemioeJ purpoftee, by 

the oasei barrel or ccirlofid. 

T> V. J0NE8, 134 W^ter St. . New York 

SHORT-HANB WRITING 

rhnrou^^'hly tauibt by 

proi urt^l All pupils whtai 

} 'iphei> 

f itlchili? 

W i ■ Njr fllj 

fct'fMc*,?!. Uorr4,S'i">iulenri' 
polkitcd. CaHgrH|th««old 
Sp«)citit induc«rat'nrj< of 
^ fertMl u£t£riitore aod mtt 
rniul omccrs. Send for 



DAVID THOMPSON, Ld «.^. cr«.i« u. nfSI-feSJf ^^""« 



MAXUFACrrUKER OF 

GARBONS FOR ELEGTRIGAL 

No, la RUTGEU 

*B'oruH'rly Lusb Street,) 



FFKK» 

Oniric*** N. YJ 



AL PURPOSES, Waterbury Brass Co 

8T R K ET, V AMVFJLO^tTRKH^ OF 

''^^'^ i^HEET BRASS, BRASS RODS, 

NiswARK, M. Jj j^ji^j PURE COPPER WIRE lor 



ESTABLISHED I8I&9. 



ELECTRICAL PURPOSES. 

DePOTa ; 



PT A nn T "W TT TVr ^^^ BROADWAY, New York. 
^^ ^3^ A X X^l U ATA •125 EDDY ST., Providence, R 1 



H. M. RAYNOR. I 

3.t nOXD STUI^BT, NEW YORK.! 

BOSTON AND SANDWICH 

GLASS CO 

OrFICK AMI SAMPLE ROOM St I 

\m^ 17 MURRAY STREET. N yJ 

BBPaRpiENTED BY | 

C. EL BR.NKERHOFF. j WILLIAM LANG, 

CHARLES C.SHELLEY, M..n.r....nr.r.r 

Printep, METAL GOODS.EItECFI^ICHL- l)lRK(3T(»Ry, 

10 k, 12 OoUege Place, and 66 Park Place, Trunminga for Electric Work a Specialty, ^111 i« r«««» »i.....t j«,.u«r, lati.. i<«»:«. 
NEW YORK. Cor. So. 6tK & First Streets, '""^YoRcrcu" ' 

Sp«eUlty:-Fine Periodical aod Pamphlet Work. BROOKLYN, E. D, 'iw lnj^t 1«IU >treet. New V«rk City, UT H. A. 



Liverpool 

AND 

London and Globe 
insurance co 

William & Pine Sts., New York 



PULLEYS, SHAFTING, HANGERS, etc . 



*>-A SPECIALTY-f- 



\mt%% MACHINE WORKS 



ESTABLISHED 1834. 



Send for Illustrated Price List to the Manufacturers 

A..& F. BROWN, 

No. 43 Park Place, 

\ 57, S9 and Ol Lewis Slreet, NEW YORK. 



WOKKS 



\ 6o, 6a, 64 and 66 Cannon ijtreet. 
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Patrick & Carter, Premium Learners' Apparatus, 



Only $5,00. Not the Cheapest, 
hut Guaranteed the Best* 

The PHKJfirn Lbarskks' Ai*i»ai!atub a»i» Oitfit 
^fUMtirt-i'^ fJif. fiintinj-i "'New iJlii*** s*i(i»ii*J»»r fi^r- 
f ■ ' I 'urved K*' ' \ 

with a ce«i 

, iind ?pM * -- .,. ^j, 

^ wbeu th »•• the 

iiiumber of - in up^r 

;c L..._ ..i_ . .V ,.,..wniaUhiit<.'Uu . .: w„,.,^ 

Pric«, Comiilclt' Otiiflt, - Moiiev in lulvimce, SA.o«» 

" Ia«rrmii't without Battery ''^ ♦• 4,«0 

*' Instratnent without Baitt-ry, by MaIL #. 

Money tti tt'lvftitce, • • - A^lt% 

Reinittftiice« ebould be made by F« O. Money Order. 
Reg1'*t*»rtrd Lutter, Draft or Expre»?, which will ln»irv 
-nfe deJtvery. l^nd for circalftra. 

li4Souih2n(ISt.,Philaiielplii3,Pa., 

Mfiiu-.fuctiircrei jifiii Ekalcr^ iu Telv^ruiili, Trli^- 
|>lM»h4« iin<l Klectrirukl |nstriim<>iit« mid j§i«i|i- 
l»Uei» of 4^ very deftcriptiod. 8fiid for C*Miali)itUi*<k 
Mud Circulftni- 

Send for «iiiit pr|e<>»« bAfore parcKaalii^ 
eiU« where* 



The lluDiboldl labniry of Pupular Science coiitaius such t^tand- 

nrrl \vor]«s as 
**The Wonders t»f tlie Heavens." by Flammaiuon% (illustrated*) 
'* Miiu'ts Plac4* ill Natun*/' hy fJuxLKV, (illiistTated)! 
•' Stueiitific Sojihrsiiis"(aMti-Darvviiiian)hy Rov. Dr.Wa1N^>tiioht, 
•*Tlie Data of Ethit^s.'* hy HfiFtHKHT SPENCER. 
'* UneiitaJ Rel^'jjioDs." Vjv Rev. Dr. Caihd. 
" Kuntis <»r Water," hyTvNDALL, (i I hist rated). 



**The Origin of Nations," hy Prof. RA\\a.l5JJS»iN. 

** The Natui-alist on the River Amazons/' by H. W, Bates, (In ',* 

partfl), 
**Towu Geology," by Canon Kinuslky: and many others. 

PRICE 15 CENTS EACH NUMBEH. 

Write for a Catalopue, or Ktriil Ifl ecn(a powtaije s-Ujiiip» for a 
fpecimen cn|iy. U\ 

I, FITZOBHALB k CO., Pabliilidrs, 30 Lifj^jrelte Pl&ce* New Tork. 



CEO. E, BOWERS, 

Manufacturer of ILECIBIC GOHSS 



i-w.S 



H 



■■"^^ 






i 



MAGNETO & DYNAMO MACHINES, 

ll'ltli liii|iro%-Ml C'niiiitiutiilvr fur rnuMlurit C'urnsnt* 

31as;iwt«» ]>Iii<'l»iHc-s Cor 'r«'I«-|th«nie ExcliiiitifCM. 
627 MAIN ST., FITCHBURC, Mass. 
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WORKING BY ELECTRICITY. 



AMONG the despatches, recounting the Milwaukee holo- 
caust» was the following: "To night all is dark and 
dreary at the scene. The authorities have not provided 
electric lights, despite popular clamor on the subject. Not 
a single body has been found yet/' It may be somewhat 
hasty to blame the public authorities; but that philosophic 
spirit, which allow^i the victims of some great disaster to lie 
smouldering in a heap of ruins, until they can be slowly 
extricated by day light, is not one to be either commended 
or encouraged. How often do wc not hear of mills working 
day and night, of night relays, and of a due appreciation of 
time — even night time — when money was to be gained? 

Darkness adds immeasurably to the horror of such 
calamities, for relatives and friends have to await the sun» 
before the work will be gone on w^ith. We saw this in the 
Potter fire building, and we are doomed to see it again, for, 
although our municipal departments cost more than any 
other in the world, they display a lamentable lack of prompt 
aid and charity. ** There is no money for such purposes.*' 
But, there is no necessity that such works be carried on 
only in the day time; the electric light can as well be used 
for clearing away the rubbish of a fallen building, as in 
erecting a new one. The illustration gives an actual 
example of the use of the electric light for the latter pur- 
pose. It is now largely used in Paris, in carrying on build- 
ing. The intense heat of a portion of our Summer season, 
would even render night building a most commendable 
innovation, for the bricklayer is peculiarly exposed to inso- 
lation — the attraction of the bricks, the dizzy height, the 
exposed situation, are all elements of danger. 

But people, some at least, prefer to remain in darkness; 
this is, however, so common to human nature, that one of 
the Hebrew commentators draws an illustration from it 
** Does anybody awake, shortly before the morning, when 
everything is yet in darkness, he asks a servant to give him 
a light, but it immediately extinguishes; then he has another 
lighted, and is preceded by it, but this one also goes out, 
and he sits in darkness again, then he thinks to himself : 
*Now will I wait till the clear light of morning dawns, then 
I can see clearly/'* 

Perhaps that has been the sentiment also of the Milwau- 
kee authorities. 



NEW TELEPHONIC APPARATUS, 



FROM the first, Mr. U. Bell hAs Insisted that telephones, in which 
both poles of the magiict act upon the vibrating diaphragm, at 
the same time give the more intense sound, and the varitrty called the 
*' Carre Model/' has always been considered as the superlative among 
telephones of this class ; but as these apparatuses are not portable, and as 
they are far more cjcpcnsivc than the ordinary, little, straight magnet tel- 
ephone, they are less extensively employed, 

However* Messrs, Phelps, Gray, Siemens, Gowcr, and Ader, seeking 
to render the horseshoe magnet telephones portable, have created 
certain well known varieties, which give very good results. But since the 
manufacture of horseshoe magnets is necessarily expensive, and their 
adjustment difficult, in consequence of their distortion during* the temper- 
ing process, their price has continued always relatively high, and it has 
lieen long desirable that a means should be devised of rendering ihe con- 
struction of these telephones so simple that thi^y could be sold at the 
same price as the straight magnet telephones. Fhis was the problem 
that Mr. Kotyra has quite successfully solved. 

In this system, the horseshoe is constructed by the combination of 
thin strips of hardened steel, of different lengths, cut from the sitmc 
sheet, and so associated us to form a hoi-seshoe electro-magnet This 
manyfacturc is easy, for admitting that rw^o of these strips, longer 
than the others, and placed together, as is shown at AA^ Fig. i, below, 
can be considered as the back piece of the elcctro-raagncl, it is only 



necessary, in order to form the arms and holes, to fix upon it* extrem- 
ities, first, very short strips of steel, or iron, and upon these to superpose 
other sheets of steel, A'.V. a little less than half as long as the back piece. 
A A. At the extremities of these, and some millimetres* apart, are fixed 
the two iron cores, forming a vertical extension of the two poles of the mag- 
net, and two bobbins, or coils. BB, dropped over these cores, completed 
the electro- magnetic system, of which no part need l>e foiiged, and 
which being magnetijccd, sheet by sheet, can be given a power vastly 
more energetic, and durable than a solid, single piece magnet* The rest 
of the system admits of the same construction as the ordinary Bell 
system ; and the instrument can be given all possible exterior forms, 

Mr. Kotyra has also simplified the manner of mounting the 
subscribers "posts/' by enclosing, in the case of the telephonic trans* 
mitter, the commutator employed to put the line in connection with I be 
call licll, or the telephone. 




Fir.. I. 
• This telephonic system can naturally operate either with, or without a 
battery, but up to the present time Mr, Kot}Ta has preferred to use for 
the transmitter a telephone of the same system, to which he gives larger 
dimensions, and which he fixes in such a position that it ts presented 
toward the speaker at a certain angle, like the desk transmitters, which 
are the most extensively distributed, The apparatus appears, therefore, 
as it ts shown in Fig. 2, and the telephonic receivers are suspended oo 
arms, extending from the inside of the circular box of the transmitting- 
telephone, and connecting with the commutator in the same manner as in 
other systems. 

The semi-circular handles, seen below the telephones, are made simply 
of wood, and have no such relation to them as the handles of the " Ader.** 
and other telephones, which arc extensions of the magtiets themselves. 




The Kotyra telephones have been tried with success upon the North« 
em line ; by means of them, a correspondence has been tnuismiited from 



1, 1,000 milltweiroB - 8(^ Inelie*, 
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Paris to Crcil* and it appears that the small model can be applied upon 
lines si ickUometres (6,561 yards) in length. The inventor has, in addition, 
modified the disposition slightly, in order to reduce tlicir dimensions^ 
without diminishing their power. On the other hand, he has constructed 
a mote powerful model, which acts upon Isoth ears at the same time, I 
shall explain these improvements when the rights of the inventor arc 
wrholiy protected. 

D*ARGY'S MICHROPHONIC SPEAKER, 

This transmitter is founded upon the same principle a-s that of Mr. 
Bourseul, of which it is, strictly speaking, merely an improved form. The 
Bourseul apparatus consists, as is well known, of two plates of wood, 
motintrd parallel to and opposite each other, upon two plates of rubber, 
and which arc connected by two little cylinders of carbon enveloped by a 
rubber tube. At the point of contact of the two carbons, is introduced a 
certain quantity of powdered coke, or other poor conductor, which is kept 
in place by the rubber tube, which also serves the function of pressing the 
two extremities of the carbons together. 

Mr. D'Argy has modified this apparatus in the following manner : 
the two cylinders of carbon, together with the powder between them, and 
the rubber envelope, form a single cylinder of al>out one centimetre (at>out 
half an inch) in diameter, which is fixed to the vibrating diaphragm by 
one only of its extremities, and this diaphragm is constituted of a thin 
plate of spruce, forming the cover of a sort of flat box with an enlarged 
bottom, which is suspended vertically by tw*o little strings — leather thongs. 
This tx)x is steadied against the wall by the intermediation of four little 
pieces of thin cloth glued to the four corners of the box. The extremity 
of the carbon cylinder is flush with the exterior of the spruce diaphragm, 
and ihc whole is varnished and fixed in such a manner as to avoid any 
need of regulation or adjustment. 

Mr. D'Argy employs no induction coil, and, if it can be believed, he 
obtains a very clear reproduction of the speech without iskny "frying'* 
under the iofiuencc of a single little L.ec}anche cell, and by the use, as 
receivers, of common telephones, costing only fifteen francs (about three 
dollars) a pair. "At a distance of six metres '* (about six yards) says 
he, " an air played by a little music box, is perceptible without the 
loss of a single note, but he does not indicate the distance to which 
transmission can be carried with this apparatus. 

TELEPHONIC SYSTEMS OF MR. BOU6 HONTAGNAC, 

Mr. Boue Montagnac has been, for four years past, endeavoring to 
perfect the telephone and ha^ undertaken numerous experiments, which 
have ted him to discern certain new principles in the telephone, upon 
which he has based several systems of apparatus. 

In the first place, for microphonic transmitters, he has recognized that, 
far from being necessarily impressionable to the same degree as is general- 
ly admitted, the semi -conducting contacts of multiple carbon transmitters 
must be susceptible to impression in different degrees. Consequently, he 
constructs them with carbon rods, of diameters progressively decreasing; 
pretending that by this disposition, if the sonorous impression is not 
sufficiently powerful to iufluence the larger, it must always be capable of 
influencing the smaller. On the other hand, to obtain a more decided 
obedience from these elements of the instrument, and at the same time to 
augment their sensibility and certainty, he arranges them to be mov- 
able on one side only; for, while fixed upon the frame of the apparatus, 
it is by their other extremities that they arc put in relation by a bar of 
graphile^ upon which they all rest, with the \nbrating membrane, which 
consists of a sheet of cork. 

The points of contact of the ends of the bars, which are fixed upon the 
frame, arc constituted of little square blocks of graphite, isolated one from 
the other, and each separately communicating with a special battery. 
The upper cross-piece of graphite, fixed upon the vibrating membrane, is 
supported on the side opposite to the membrane, by a very feeble spring 
which conveys the current, and which itself fomis microphonic contact, by 
reason of the pressure, more or less great, that the vibrations of the disc 
produce between this spring and the cross-piece. The whole is main* 
tained in an inclined position, as \n the systems, Ader, Gower-Bell, &c. 

It appears, that the comparative trials of this system, made by Mr. 
BoDC Montagnac, have shown great superiority, as regards sensibility. 



The telephonic receiver of M* Boue Montagnac, is a little more com- 
plicated, for he arranges it, first, so that several induced currents are 
caused to act upon a single membrane ; second, so that for the perma- 
nent magnets, electro-magnets may be substituted, the power of which 
can be regulated ; third, so that his vibrating plate is made a condenser, 
with reference to a layer of air that is put in relation with the induced 
current. 

To realize this disposition of its constituent parts, he employs two 
metallic diaphragms, fixed one above the other, and separated by a sheet 
of paper, and he maintains them by bands of rubber. These diaphragms, 
one of which is iron, and the other zinc, are put in relation with the line 
circuit before its junction with the electro-magnetic coils. The apparatus, 
instead of being circular, is oblong, to permit the inclusion, in the box 
t)elow, the diaphragms of a three-pole electro- magnet covered with two 
superposed helices. One of these helices receives the current from a 
local pile, to magnetise the clcctro-raagnct constantly ; the other is con- 
nected with the line, and through it, with the tmc sheet of the condenser, 
constituted of the two diaphragms. According to the inventor, it appears 
that, under these conditions, not only can a message be heard a great 
deal better than with ordinary telephones, but the inclusion of the con- 
denser in the electro-magncttc system, reinforces the sound in a very con- 
sidcnble degree. 

With a wire three kilometres in length (about 3,280 yards), and about 
No 44 (about 24,000 ohms resistance), says he, "the current from my trans- 
mitter goes directly to the bobbins of the receiver, without connection 
with the plates of the condenser, without making it very difficult to hear 
a message ; but when the connection is effected, then the hearing is per- 
fectly clear. With a No. 16 wire, 265 metres (about 290 yards) in length, 
I can hear words just as well, whether the bobbins are connected with 
the condenser or not," from which fact, 1 infer, that for great distances 
the inclusion of the condenser can be very advantageous for the repro- 
duction of words. 

It is to be regretted that no experiments upon telephonic Imes have 
been made, to positively determine the merits of this system. 

Further than these single instances, telephonic developments are 
announced every day, which, if appreciated, might develop a more 
rapid progress of the telephonic art. Thus Mr, Chabirand advises u»> 
that the large mirrors, or windows, of apartments, can be advantage- 
ously employed as microphonic organs. It suffices to insert little con- 
tacts of carbon under the wainscoting of the frame, and upon the 
edges of the glass, to resolve the problem. Under these circumstances, 
can be heard everything that may be said in the room; but the use of 
such an attachment can be rendered discretionary^ by inserting a switch 
in the circuit, which may be opened or closed at pleasure. 

It is certainly impossible, to foresee the extent to which future de- 
velopments will progress the telephonic transmission of sound; and again 
and again we asic, in wonder, how a telegraphic system, whose elements 
are so simple, could elude discovery until this late day. 

Th, Du Moncel, 

In La Lumiiri AUdtiqne, 



A YOLTNG MAN in one of the outlying districts of Detroit, took an 

unwarranted liberty with the telephone the other day. A big bumble-bee 
one warm day came bumbling into the office through the window, which 
was open, and was caught and placed in a tumbler by the young man, and 
the tumbler placed over the orifice of the transmitter. He then rung up 
the central office, and, with the telephone to his ear, awaited tlie result. 
" Hello!** came in response from the other end of the line. ** Bum^ 
bum, bur-r-r," buzzed the bee in return. " What*s that ? " *' Bum, 
boom, buzr, burr-r-r." *' 1 can't quite understand. You*U have to 
repeat that** '* Bum, buxz, whir-r-r,' went the bumble-bee. ** Oh, 
talk United Stat^, you bloody imbecile! Didn't you ever use a tele- 
phone before, you idiot ?" yelled the enraged operator. A renewed and 
more frantic buzxing was the only response. '* Go to thunder^ you bulU 
beaded old fool!" came sizzling over the wire. No response. "Some- 
thing's the matter with your blasted old box. Til send a man around 
to-morrow to fix it," came from the central office man, and then a "click," 
as he hung the instrument back on the hook. 
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ElECTRIC HAMMER. 



WE tr&Qslntc from La Nature: ** Among other services that may be 
obtAmcit fmm the traiisinission of dcctnctty, its adaptation to 
tiiAchine tools is not Ihc Icasl tniporlant and interesting. This readiness 
of dcftrictty to yicJd itself to the most varied changes, renders it one of 
tlie most vahmble aids for industrial fiurposes. ** 

The tendency* at presents in n large number of work shops, is to do 
away with ordinary transinisions, and to substitute for them a steam 
i>onduit that will bring power diici-tly tn each tooK The steam hammer 
l?i the typt' of this kind, and the appamtus of M. Marcel Depre2» shoin^ 
that electricity can render ser\'iccs that have been hitherto exclusively 
naservetl f<ir steam. 

The electric stamp hammer, represented in the lUustiation, must be 
considered as an experimtutAl app^iratus ; it worked* however, during the 
lectures given by ^f , Drprer, at the Conservatoire des Arts et Metiers, 
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source of electricity, arc so armaged that the current enters at one of the 
brushes, and leaves by the other, after having traversed the ten bobbins 
corresponding to the ten commutator kej*s, interposed between the two 
brushes. 

Let us suppose, that at the beginning of the experiment, the cylinder, 
in the solenoid, is resting on the anvil, and that the current passes 1 
through the ten lower bobbins, the hammer— as we will call the moveable 
cylinders-will be raised to a certain extent, so as to come to the region 
traversed by the current, and in a certain position, that will depend on the 
weight of the cylinder, the intensity of the current, and the general con- j 
ditions of construction. 

If the commutator is turned in a certain direction, as from right to^ 
left, the current will cease passing through 1 , 2, 3, «, lower bobbins, and | 
will go through i, 2, 3, «, bobbins atsove the tenth. By reason of the J 
action of the solenoids oq the soft iron, the hammer will be raised so as j 
to come ever}' moment into the region of the solenoid that is traversed by 
the current* The inverse movement of the commutator will produce the 1 
inverse effect — that is, the descent of the hammer. These movements of 1 
the hammer, and the shocks produced by the fall, may t>e varied in speed 
and power, by a suitable manccuvre of the brushes ; a sudden shock may 
be obtained, or the hammer may he stopped so near the anvil as to break » 
but not crush a nut ; in fact, all the experiments that have been done by 
the steam hammer can t>e effected by this ingenious sj-stcm. By varying i 
the number of the solenoid sections, comprised between the two brushes 
of the commutator, the power of the hammer may be changed at will, and 
the best working conditions ascertained. With an intensity of 45 1 
amperes, and fifteen sections interposed between the brushes, the effort 
developed on the cylinder will reach 152 pounds, or nearly three times the j 
weight of the hammer. This power was shown when it was sought toj 
make the hammer descend from the top of its run, where it was kept by I 
the current. The wooden frame, would, of course, be replaced by a 
snitable iron stand. The illustration shows only the primitive machine. 
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ELECTRIC candles and small brk^ or brlqaectcs that will ^rt both 
beat and ekctridty, may $000 be a very pr^tica] form ol dectridty. 
It Is not ahpgether out of the range ol possibility, that the man of the near j 
future nuy quietly remain In bed of a mornings and light by electricity I 
hts fire of cJectrk brkks ; thus saving time, rest and temper, and doti^ J 
away with ashes, dust, hre-ltghts, wood and coak. 

Dr. Brard, of La Rochellc^ daims to have made a great advance in | 
the making of sodi candles and bfklEs. 

"The idea of utiKaliig the action of foeteed »imrte of potioli on coal, 
«luth lied t>ceii pferioosly nendened tncuiileacent. Is not a new one^** 
vriles M. Nkndet, in VBkftwid^. tkcquieid ins the first vbo had 
1^ Idea, afid aiede te experiment. It k lety etident tliat, imder soch 
CQ^dfeaOBS, tbe cool b homed h$ the oxygini of Che altnte. M. Jab- 
lociihiBw nppeatod tbe espcfistent In iS77* vithMit Inoerii^ tial tt bad 
hceo pRivioQsly laede. Dr. Bmd Itts now repealed the samt idea in 
principle. If not la iocai. He first vade as ekctro f eaera tive caMfle, btst 
It bitfned too npidBy, n iict« Iwriiig oohr for a monenf. 

He neat ad^stcd the bridk form; thk bridk, FIs, 5, has the foBowins 
dSsDcmao^s ; 15 cemdaac^es \q9^ js atUSineCres tn width, aad as miDi- 
offtrei te I h f jHnw^w T«o str^ ef brass protnide frooi It, and these are 
tbe electrote ol the pdeu The sMeteo of ibis boiler btkk is Bade of 
nrtifidal ooaU ooaBposed of coal dusu tbtt is .^gkuMutf ed by BCMssof 
or a paste of coni Inr. This wfaetnre is coeBpraased in iiMrUl 
Metafic wiles ate pot In tbe pnae, and these end in the ii^;n* 
These wires nre tepeenenied in F^, 1. The 9Q«ld Is 
so tint fte Weicsbill be p crfo nl ed^ tbroegb its entire thacbaess, 
cyliadriad bokss of which Figs. lasd a wlllgTienn aden. 
aie to baseea the coibnstioa > by enka^og the smlhoe of 
tbe coei and ibe nlmfee^ Tbe eonlnstf ve bodf is a 
of nhinie(eoe pnnXnnil a8bt»(tbfee pansV Ilk 
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WEDGE AND DIAPHRAGM PHOTOMETER. 



NEW photometer, shown m pt^rspcctivc in the figure, has lately 
been constructed by Mr. Sabine, The stand supports a straight 
hfirixontal tube, at one end of which is a parafline lamp, and at 
the other, an eye-picce. The middle portion of the tube is cut away, 
^\\A hiis. slipped over it, a collar to which a frame is attached* carry- 
ing a wedge of neutral-tinted glass, adjustable by means of a rack and 
pinion. Inside the colLir is fixed a trans versed disc of ground opal 
glass, which the paraffine lamp illuminates to a dehnite degree. This 
dbc coniititutcs the field of comparison, the illumination of which Is 
adjustabtc by means of a scries of diaphragms, of known aperture at the 
rtid» near to the paraflfine lamp. At the side, between the wedge and the 
cx»llar, which carries it, is a narrow pane of ground opal glass, just behind 
witich A smalt mirror is Bxed, at an angle of 45'', Co the axis of the tube. 
This mirror is supported from the centre of the transverse opal disc in 
such a way, that the support is hidden from the observer by the mirror 
itself, an arrangement whicli insures the apparent juxtaposition of the 
illuminated surfaces, which have to be compared. The light to be 
measured is placed on the right hand side of the photometer; and the 
collar is turned, so that the light falls normally upon the face of the 
wedge, passes through the wedge, through the pane of opal glass, and is 
incident upon the mirror, which reflects a portion of it to the eye of the 
observer. The wedge is then shifted, if necessary, to interpose a greater 
«ir less thickness of absorbing medium, until a balance is obtained — that 
ts» until the apparent illumination of the mirror is equal to that of the 
field of comparison, in the middle of which it i^ seen. If the range of 
ibc wedge, is insulficiCflt to admit of this, the degree of illumination of the 
fteM is altered, by means of the diaphragms, and the wedge is then 
adjusted. 

The enipb)ine(it of glas» wedges, for photometric comparisoiis, is not 
new, having been already used by both Xavier de ^faistre and Quclelct; 
but no practical photometer based upon this method has hitl^rto been 
constructed. The employment of iiiaphragms for extending the range of 
ihe wedge, is found to work well, and to enable the operator to adjust the 
tlluminatioti of the field with exactitude, the bright part of the paraj^inc 
Hamc being, of course, kept opposite to, and so as to well cover the dia^ 
pkragm aperture. A table is constructedi giving for each position of the 




wedge, and for ejich dia^>hragm, the v;duc, in standard candles, of any 
light placed at a distance of one metre from the instrument; and if the 
light be placed at any other distance, the number in the table has simply 
to be multiplied by the square of the actual distance in metres. For 
ascertaining approximately the amount of light which passes through any 
given colored glass — for example, orange glass — the eye-piece is furnished 
with a rotary disc, containing small panes of white and different colored 
glasses, either of which can be interposed at leisure. 

This photometer is being made by Messrs. Elliott Bros., in two (orms. 
one for use as a portable photometer, as shown in the figure^ and the 
other on a more solid stand, for laboratory purjxjscs, — Lotuion EUctrkai 
Reviiw, 

IMPROVED ELECTRIC BELL, 



WE learn from an English iiaper, of an improved form of electric 
bell, recently patented by Messrs. Gent h Co., of Leicester. 
England. The main feature in which it differs from electric bells of 
ordinary construction, is the substituting for the anualurc usually moving 
against the face of the ends'of a magnet, an armature suspended over its 
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Fig. I. 



Fic. 2. 



projecting poles. As seen in the engraving, they are inclined so as to 
present a large magnetic surface ; while, by this mode of suspension, the 
armature rests with its face at equal distances from the face of the pro- 
jecting poles at ail points — the peculiar form of spring allowing the armature 
carr)'ing the hammer to approach at a uniform angle. The power exerted 
upon the armature is said to be greater than in the ordinary form with 
a smaller quantity of wire in the coils, surticicnt power being obtained to 
powerfully -ring a 4-inch or 5-inch bell, with a magnet, whose core is only 
a quarter of an inch in diameter, and wound with about three ounces of 
fine wire. 

The whole is mounted on a metal frame, which is itself attached to a 
small wor>den back, the magnet being enclosed and shielded from dust by 
a quadri-circular cover. As we understand that the cost of the improved 
bell is, especially in the larger sizes, less than the ordinar)' forms, li will 
no doubt meet with the favor it deserves. 
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ON LIGHT AND THE EYE, 



ON the 38th of December, Prof. Tyndall commenced a course of 
six lectures, addressed to a juvenile auditory, at the Royal In- 
stitution, London, on the above subject : Christmas juvenile lectures 
were begun, he remarked, by Faraday, exactly 55 years ago. Probably 
none of the boys and girls present had ever seen Faraday. If they had 
seen him they would not soon have forgotten him, and he was, no doubt, 
well remembered by the boys and girls, now men and women, who had 
the privilege of hearing him. When he was getting on to 70, he used 
still to call himself a •'juvenile," and so Faraday was, for his heart 
never g^ew old. He always tried to make this Christmas course as 
simple as possible, and. Prof. Tyndall added, he would himself try to 
follow his predecessor's example. He should, therefore, address himself 
to the youngest of his hearers ; but to enable the older boys and girls 
present to go more deeply into the subject, if they wished to do so, he 
had placed in the hands of every one of them his " Notes on Light," 
which he took g^eat pains to write briefly and clearly some years ago. 
The sun, of course, was our oldest source of light. We did not know 
when fire was first discovered by human beings. It must have been long be- 
fore history began to be written, and it was probably first used as a source 
of heat, and not until some time aften^-ards as a source of light. The 
mean»of illumination employed, at the present hour, in certain parts of 
Ireland and Scotland were very primitive. They took a common rush, and 
peeled it, so as to expose the soft, spongy pith, leaving a narrow strip of 
the peel behind, so as to hold the pith together. Tallow was then melted in 
a pan, and they passed the peeled rush through the liquid grease. Thus 
we had the rushlight employed, the lecturer believed, to this hour, in 
many parts of the United Kingdom. It was soon found, that after the 
first grease coat had hardened, the rush^could be dipped again, and cov- 
ered a second time with tallow. The process being repeated, a good, 
thick stem of tallow surrounded the central rush, and there, on the table, 
they had lighted rushlights of the kind. We had now advanced from 
tallow to wax, to stearine, and paraffine, as they saw, and had thus wonder- 
fully improved candles. Wax must have been thus used in Swift's time, 
for in a famous fable, the witty Dean makes the bee boast, to the con- 
fusion of the spider, that whatever his own busy tribe had got, had 
been gained by infinite labor and research, and by ranging through 
every comer of nature; the difference between bees and spiders be- 
ing that instead of dirt and poison, the bees had rather chosen to fill 
their hives with honey and wax, thus furnishing mankind with the two 
noblest things — sweetness and light. It was experimentally shown that 
the unprotected flames from our candles, gas, and parafiine lamps emit 
much smoke, which was eliminated when a draught was created by the 
use of a chimney. The brilliant Empress lamp was smokeless, though 
without a chimney, the draught being produced by an ingeniously con- 
trived fan. Exceedingly hot flames had been discovered, which gave 
hardly any light, until some solid body was placed in the flame. Such 
a flame was that of hydrogen gas, which, however, at once became 
highly luminous, when a platinum wire was plunged into it. In the same 
flame a pipe shank was quickly raised to a white heat. Still more in- 
tense was the oxy-hydrogen flame, as was shown by the in- 
stant dissipation of a small round file into a shower of sparks, 
and of which the Drummond light was an eariy illustra- 
tion. The fact that a platinum wire becomes more and more 
intensely incandescent, by the passage through it of repeated electric cur- 
rents, had been known for three quarters of a century. But it was only 
the other day that he saw at the Crj'stal Palace how admirably it 
had been turned to account in the Lewis lamp. The platinum 
was here wrought into an extremely fine gauze, of which the 
inventor made a little cage, putting into it a very hot flame, and produ- 
cing the very brilliant light which they now saw. Swan's carbon fibre 
was ignited in three groups by a batterj- of fifty cells, and, the gas hav- 
ing been extinguished, the theatre was afterwards illuminated by the 
Swan lamps presented to the Institution some six months ago. The 
light used for the next experiments, Prof. Tj-ndall explained, would 
dazzle the audience too much if placed naked before them, but he would 
cause it to stamp its own image upon the screen. The image of a pair of 



carbon points was then shown as passed through a pinhole first, and 
afterwards through a lens. A whole regiment of such points was next 
seen to be transmitted. The rebound of light on striking a smooth sur- 
face was demonstrated. The beam of light passed through the pinhole and 
could not be itself seen, but only the particles of dust in the air which 
were illuminated by it. On burning this dust with a spirit lamp, black 
specks, like smoke, were produced by the flame, which yet was smokeless. 
The law known to the ancients, of the equality of the angle of incidence 
to the angle of reflection, was demonstrated by ingenious apparatus, de- 
vised by the lecturer's assistant, Mr. Cottrell. An experiment of the 
same kind, as that by which Prof. Pepper produced the well-known ghost^ 
illustrated the relation between transmitted and reflected light. Between 
the busts of Newton and Lord Bacon was introduced, by an optical illu- 
sion, that of Mary Somerville. The explanation of the law of the 
kaleidoscope, and of the laws of reflection from angular and curved 
mirrors, followed. 

Prof. Tyndall stated, in the second lecture of the course, that, accord- 
ing to Foucault's later experiments, the velocity of light was more than 
185,000 miles a second. This would be the distance run in 258 days by 
an express train traveling day and night, at the rate of thirty miles an 
hour. A word on shadows and penumbras or half-shadows followed, 
illustrated by simple experiments Owing to thtf motion of light in a 
right line, opaque bodies were found to cast shadows. A wand was 
fixed upright on the table with the flame of an Empress lamp turned 
edgeways upon it. The dark shadow was at once visible on the screen, 
but, as was pointed out, there was no penumbra. But on turning the 
flame face onwards, the shadow was dark at the core only, with a parallel 
streak of fading penumbra on each side. Whenjthe light emanated from 
a point, the shadow of a sphere, placed in the light, was a divergent cone. 
The bearing of these and other simple facts on the phenomena of eclipses 
was illustrated by diagrams. The law of actual inversion of the image in 
a mirror. Dr. Tyndall demonstrated in its most elementary form, by calling 
attention to the change in direction of the parting of his own hair as 
reflected in a looking-glass. He next spoke of refraction, which he ex- 
pounded with constant reference to what is known as Brooke's model, 
illustrative of what happens when a ray of light passes from air into 
water. He showed that there was a limiting angle answering to the par- 
ticular obliquity which caused the ray to graze the surface after quitting 
the water. It was next asked, what became of the rays having a greater 
obliquity than that answering to the limiting angle. The diagram would 
show that they never left the water at all, but were totally reflected at the 
surface, where air and water touched. The verification by experiment 
followed, demonstrating the phenomenon of total reflection in the circular 
cell, with the help of the rectangular prism. The carbon points having 
been inverted, a beam of light was next deflected at right angles to itself, 
teaching, that when light passing through water strikes very obliquely the 
surface, where air and water meet, it cannot escape from the water. Sup- 
posing, said the lecturer, he let water spout from the vessel to w^hich he 
pointed, and supposing, further, that by means of a little glass window 
at the back of the vessel, he sent a beam of light through the water, con- 
centrating it upon the orifice through which the water flowed, that beam 
would strike the surface of the jet of water so obliquely, that it could not 
escape from the water but would be carried down, just making the jet 
look like molten metal. The illumination of the liquid vein by internal 
reflection and with rays of various colors was then given, and was received 
with rapturous applause. The different kind of lenses were described, 
and their applications experimentally illustrated. In the magic lantern, to 
which Dr. Tyndall soon passed, there was a combination of lenses. One 
was used purely for the purpose of illumination, the others for the repro- 
duction of the illuminated object in the image on the screen. The slides 
used for the magic lantern reproduced instantaneous and trans{3arent pho- 
tographs of the Niagara Falls, rapids, glaciers, and icebergs. Before 
concludirtj:. Dr. Tyndall said, lie wished to make, in their presence, an 
experiment on sound, bearing directly on his subject. He had there a 
gas weightier than air, a gas througli which sound moved more slowly 
than through air. This gas, called nitrous oxide, would, he expected. 
act upon sound exactly as a convex lens acted upon light. He had also 
another gas much lighter than air, and through which sound traveled 
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most swiftly th;ui through air. This latter gas, cdlcd hydrogen, woitld 
prove, he thought^ the direct converse of the heavy gas. 'I'he i>rofcssor 
theti applied these sound lenses, as he styled them, experimentally. 
Hftving shown the sensitive flwrac, And illustnited its behavior, he brought 
il iitar to the flaring point, when the rL-ed sounded. He next brought a 
bubble of nitrous oxide in front of the reed. The heavy gas acted like a 
condensing lens, making the sound converge upon the flame, and causing 
it to flare and roar, tie next experimented with the other gas, first 
augmenting the pressure on the gas holder outside, so as to make the 
ftftme flare when the reed sounded. He then introduced his light hydro- 
gen lens. This gas at once scatlered the rays of sound, so that the flaring 
flame was immediately stilled- Ijistly, he shook in front of the table 
both the heavy bubble and the light bubble, when the one fell to the 
floor and the other rose to the ceiling. This experiment, he said, was 
important, because il showed that the waves of sound* could be refracted ^ 
like light, *ind this prepared us for the result that light also might be due 
to wave motion He said he deemed this a most striking and beautiful 
experiment, 

N THE HOMBING SENSE IN MAN AND 
ANIMALS, 



V EUctrUUn has an article on the above subject, from the pen of M. 
Gariel, which will be found interesting not only to the naturalist, but to 
the electrician and general reader. It is herewith translated : 

The R€VU€ Pkihsephique published an article by M. Viguier some 
lime ago, which was reproduced in Rctm^ intmuifionaU Ms sdetw^s hu^h- 
^i^HiJ, and appears worthy of a notice in this publication. We must, 
however, confine ourselves to one side, in giving a trsumt^ o( his views. 

The author lays down the question verj' squarely at the outseL *' In 
different species of animals, and in certain men, more or less bordering on 
the savage state, a remarkable faculty has been observed, which enables 
them to return in a straight line from their point of departure, and this after 
having traveled long distances and described endless windings.* There js 
tio denial of the fact of these extraordinary returns at the present time; 
but there have been lively controversies and very opposite opinions as to 
the conditions in which they have been efiTected, and no unanimous views 
have yet been arrived at. 

**We need not relate the facts proving the reality of these extraordinary 
returns, we will only cite that of the dog of the Archduchess Miiric 
Kcgnier, which, carried ^y rait from Menton to Vienna, returned on foH 
Crom Vienna to Menton; and that of Captain Dunder's ass, which, brought 
*y sea from Gibraltar to Cape Gata, relumed by lam/ from the latter 
point to Gibraltar. However singular these facts may appear, they 
cannot be gainsaid. 

** V^arious explanations have been given, but besides that they are far 
from meeting the objections that will naturally arise, they do not relate to 
the questions treated of by this paper. M. Viguier returns to, and 
develops, an anonymous article which appeared in the QuttrUr/y Rmtre, 
1872, attributing this quality to a special sense which endows animals 
with a more or less unconscious idea of the magnetic distributions at 
every point of the globe. Here is his full explanation ; 

** I( we conceive that there are animals gifted with a sense, which enables 
them to recogniite readily the direction of the magnetic north, such ani- 
maU will have an undoubted idea of the north, but will not be able to 
return to their point of departure, unless Ihey have an exact recollection 
of the length of line travenw-'d in such or such a direction, exactly like a 
mariiier sailing by reckoning, who has to keep yiscribcd the length as 
well as the direction of his loxcxlromics. But this would require a con- 
tinual perception and a prodigious memory. Terrestrial magnetism will 
furnish us wUh other explanations. If we suppose that an animal is 
o^ble of perceiving the influences which aflect the needle of a compass 
— the position of the animal remaining always practically the same with 
rehition to4he vertical of the plaoe, it will be capable of recognizing those 
differences of intensity that caused the variations of the angle which is 
measured by ihc aid of this compass— an angle that varies, as is known, 
ffoni o degrees at the magnetic poles, to 90 degrees at the magnetic 
collator. It could thus recognize the direction where this angle ximcs 



the most (magnetic, meridian, or isogenic line), and that where it remains 
steady (magnetic, parallel, or isoclinal Hue), Finally, there arc other 
points of information which we obtain from our instruments, and which, 
we may suppose, are perceptible to an appropriate organ. I mean the 
variations of magnetic intensity. By uniting together all the points 
where this force is etjually shown, we truce a scries of lines (isodynamic), 
which arc confounded ueitlier with the is*>gonic ot the isoclinal, although 
they are developed somewhat in the same way as these latter. It may be 
admitted, therefore, that a place may be determined by an animal, that is 
gifted with a magnetic sense, as complete as we have supposed, and tliis 
by the value of magnetic action in inclination and declination, as well as 
it would be, by us, from the intersection of a given is4H:linal and isodynamic 
line. These magnetic conditions being once known, the animal would 
tie always enabled to return directly to this point of departure, for it 
would be only by coming near it, that rdl the magnetic conditions would 
return to the value that they have in thi«i place. 

** The explanation is not .ibsolutely impossible, but we confine ourselves 
to stating this curious hypothesis withotii trying to discuss it. M. Viguier, 
howcA'cr, has endeavored lo find out the special organ that could furnish 
this information, and how this organ is influenced by e.xterior magnetic 
conditions. According to M. Viguier, the organ is nothing else than the 
semi-circular canals of the inside ear ; they are narrow, semi-circular, 
and the planes perpendicular to themselves (one horizontal and two 
verticals). The reasons he gives for attributing this horaeing sense to the 
semi-circular canals, are recognized by a certain number of physiologists 
who bring up some plausible facts in support of their theory. But, while 
physiolc^ists .attribute the quality to mechanical causes, M. Viguier be- 
lieves he has discovered it in magnetic phenomena. He admits that 
terrestrial magnetism produces regular inducted currents in theendolymph 
of the canals, the intensity of which, varies with the posirion of these 
canals with relation to the direction of the needles of inclination and 
declination, and with the magnetic intensity. They would be inducted 
currents which the animal would feel, and which would give him an un- 
conscious idea of the magnetic condition of the point where it ts." 

So far the article in L Electridttt^ which st.itc5 that the further 
reasons are physiological experiments which M. Viguier proposes, such 
as placing maijnetized bars or currents near the head of a horse, by 
which, he believes, the animal would lose its ideas of place. Another 
experiment would be — with what are now termed " homcing*' pigeons — 
some to have soft iron, and others magnetised small bars on the side of 
the head ; according to Viguiers theor)-, the latter could not find their 
way home. A pile placet! on a horse, and sending a current to wires, or 
solenoids, placed parallel to the can.ils mentioned, would form another 
experiment. 



THE Milwaukee hotel horroThad scarcely been fully re- 
alized, w hen another calamity occurred. The calcium 
light, it should be well understood, is eminently dangerous. 
Some years ago one exploded in Union Square, by which 
a few persons were killed, and several maimed. The 
Vienna holocaust has had the effect of awakening the au- 
thorities to the paramount necessity of having the safety 
of audiences insured, as far as possible* A similar move- 
ment has taken place in Gennany — many defective places 
of amusement have been closed, and no theatres will, in 
future, be allowed to be built imless perfectly isolated, 
with ample means of egress, heated by steam from an out- 
side building, and with no lights, except the electric. 
Some New York managers do not approve of the elcc* 
trie light, because it may interfere with spectacular effects. 
The many scares that have lately taken place in New York 
theatres, ought to serve as a warning. The explosion in 
Milwaukee was another instance of that criminal care- 
lessness, which is almost a national characteristic. How^- 
ever, theatrical managers, and others, should be taught 
that it is no venial matter not to lake all human pre- 
cautions, when the lives of hundreds depend upon just 
such measures. That there arc no laws to this effet t might 
seem rather curious* were it not t^at we are not accus- 
tomed to see good laws enforced. The storage of such 
explosive gas on a stage, was highly criminal, and the 
responsible parries should be severely punished, 
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We call attention, in another column, to the interesting 
contribution of M. Ph. Delahaye, the popular writer, in the 
editorial column of Revue Industrielle^ "On the Progress 
of Electrical Science in France, in the Year 1882." 



ELECTRIC LIGHT TESTS. 



IN view of the conflicting claims made by the advocates 
of the different arc systems, now before the public, in re- 
gard to comparative efficiency, we think some considera- 
tion of the results of tests made at the Paris Exposition, 
may not be amiss, more especially as we are not aware that 
they have been hitherto published in this country. Much 
confusion has arisen in regard to the results of these tests, 
from' confounding the paper contributed by Professors 
Ayrton and Perry, to T^e Engineer, on the subject of arc 
lamps, with the official report of the committee appointed 
to make tests and measurements of the different arc sys- 
tems. 

We notice that the Brush-Swan company has fallen 
into this error, in a circular recently issued, as the figures 
given correspond with those given in Professors Ayrton 
and Perry's report ; but they do not correspond with those 
of the official report. 

On the opposite page we publish a table, taken from the 
official report of Messrs. Allard, Joubert, Potier, and 
Tresca, the committee appointed to make tests and meas- 
urements of the various systems exhibited at the exposition. 
This table shows the results obtained from experiments 
with the different types of continuous-current generators 
and arc lamps, and we have added to it some additional 
calculations, which we have made from the data given, for 
the purpose of bringing out more clearly certain points, 
which, we think, it may be useful to consider. The data 
given are not as full as could be desired, and it is to be 
regretted that the committee was not furnished with proper 
facilities for testing all the different systems by the same 
methods, and under the same conditions ; but the measure- 
ments and calculations are by faf the most complete and 
reliable which ha^e yet been published, and the results 
obtained may fairly be taken as indicating the comparative 
merits of the different systems before the committee, 
when proper consideration is given to the meaning of the 
figures obtained. 

These systems, as will be observed, comprised the 
Gramme, Jurgensen, Maxim, Siemens, Btirgin, Weston, and 
Brush. Measurements were taken of three different forms 
of the Gramme machine for running, respectively, i, 3, 
and 5 lamps ; and three different forms of the Siemens ma- 
chine, for running i, 2, and 5 lamps ; and also two different 
sizes of the Brush machine — the i6-light and the 40-light. 



Of the measurements taken, those relating to the power 
applied in driving the generators, are probably less reliable 
than the others, on account of the different methods em- 
ployed, and the different conditions under which they were 
taken, with the various machines. With the Siemens] ma- 
chine a Hefner- Alteneck dynamometer was used, while in 
the other experiments the power appears to have been de- 
termined by indicator cards, taken from the engine driving 
the generator. The Brush machines also appear to have 
been driven by a different engine from that used with the 
others. In this connection we should take into account the 
fact that the French horse-power used as the unit in these 
measurements is somewhat smaller than the English horse- 
power, in terms of which our measurements are usually 
taken, being represented by 75 kilogramme- metres per 
second, as against 76 for the English. 

The figures given in the table as indicating the effective 
power applied in driving the generator, appear to be con- 
siderably less in the case of the Brush machines, and 
greater in the case of the Weston machine, than those given 
by other observers. Mr. Brush has given, as the result of 
his experiments with his 16-light machine, 15.48 h. p. as the 
mean applied power with 16 lamps in circuit, while the cor- 
responding figures given by the committee for a similar 
machine running under almost precisely the same conditions 
are 13.39 ^- P* ^^ view of the fact that the 40-light ma- 
chine was found to be somewhat less efficient than the 16- 
light machine, as shown in line 18, under the head of "per- 
centage of applied power converted into electrical en- 
ergy," we should naturally expect to see in experiment No. 
12, at least a proportional increase in the power expended ; 
but this does not appear to be the case. It is to be observed, 
that there is considerable discrepancy between the results of 
experiments 12 and 13, both made with the Brush 40-light 
machine^ Although the machine was working under almost 
precisely the same conditions, as to external resistance, elec- 
tro-motive force, and strength of current in both cases, afid 
the electrical energy developed was nearly the same, being 
24.95 ^^ No. 12, and 24.51 in No. 13, the expenditure of 
power is given as about one-seventh greater in experiment 
No. 13 than in experiment No. 12. We are inclined to 
think that the figures given in No. 13 are more reliable than 
those given in No. 1 2 ; especially as greater care appears to 
have been taken in making the determinations of applied 
power in experiment 13. 

The figures given in the table for the Weston lo-light 
machine are 13.01 h. p. In the experiments made with a 
similar machine at the U. S. Torpedo Station, at Newport, 
a report of which we publish below, the corresponding fig- 
ures are given as 9.48 to 9.78 h. p., with ten lamps in circuit, 
and other experiments have shown still lower figures. 

The electrical measurements, and measurements of light 
are probably much more reliable as data for comparison. 
The photometric work, especially, appears to have been done 
with great care, and we are pleased to see that the mean of 
the illuminating power, in all directions, has been taken as 
the basis of comparison, as this is obviously the only fair 
method of indicating the amount of light obtained. 

It will be observed that the measurements of light given 
in the table are extremely low, as compared with the results 
obtained by other observers ; but, as they all appear to have 
been made with the same instruments, and by the same ob- 
servers, they may probably be taken with safety as showing 
the relative results obtained, however unwilling we may be 
to accept them as indicating absolute values. 

Under the head of "electrical calculations'* and 
"results," are given various deductions, calculated from 
the data obtained by the measurements. We think the 
committee might, with advantage, have adopted a somewhat 
different method in comparing results- obtained^ so as to 
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show more clearly the comparative efficiency of the differ- 
ent generators, and the comparison would have been still 
more satisfactory, if care had been taken to subject each 
system to the same relative conditions when making the 
measurements. 

A system of electric light apparatus comprises three 
essential elements : The generator, the mains or conduct- 
ors connecting the generator with the lamps, and th^ 
lamps themselves. The resistance of the entire cir- 
cuit is distributed be.tween these three elements, a^d the 
expenditure of the entire amount of electrical energy de- 
veloped, is apportioned among the elements making up the 
circuit, in the ratio of their resistances. It is obvious that 
the resistance of the generator is fixed by its design and 
construction, and this is also true, within certain narrow 
limits, in regard to the resistance of the lamp, while, on the 
other hand, the resistance interposed by the mains or cir- 
cuit wires, may be varied at will, by varying the size or 
length of the conductors used. 

The true measure of the efficiency of a dynamo machine 
is, obviously, the proportional part of the entire mechanical 
energy expended in driving it, which it is capable of con- 
verting into electrical energy and delivering in the external 
or working circuit. This depends upon two things; first: 
The proportional part of the mechanical energy which is 
converted into electrical energy, and, second : The pro- 
portional part of the entire electrical energy developed, 
which appears in the part of the circuit external to the 
machine. For the purpose of determining this latter point, 
it is only necessary to compare the resistance of that part 
of the circuit external to the machine, with the resistance 
of the entire circuit, and, for the purposes of this comparison 
it makes no difference how much of the external resistance 
is comprised in the lamps, and how much in the circuit 
wires. 

The relative capacities of the different machines, tested 
for transforming mechanical energy into electrical energy, is 
shown in line i8. This may properly be called the gross 
efficiency of the machine. Leaving out of account the 
Jurgensen machine, which was tested under abnormal con- 
ditions, and which, as we have been informed, broke down 
upon the trial ; and also Gramme No. 7, which, as the 
committee state, was afterward found to be a defective 
machine, the machines tested, when arranged in the order 
of their gross efficiency, stand as follows : 

GROSS EFFICIEN'CY OF DYNAMO MACHINKS. 



Weston lo-lights. 

BOrgin 3 *' 

Siemens . ■. 5 ' * . 

Gramme i ** 

Siemens 2 ** 

Maxim i " 

Siemens i ** . 

Gramme 5 ' * . 

Brash 16 *• . 

" 40 *' 

38 *• . 



.95. 
.95. 

•94. 
.92. 
.92. 
.91. 
.86. 
.86 
.85. 
.83. 
•73. 



For the purpose of ascertaining the real or net efficiency 
of the machines, certain additional calculations are neces- 
sary, which are readily made from the data given. The 
total resistance of the circuit, both external and internal, is 
obtained by dividing the electro-motive force in volts, by 
the strength of current in amp(!rres, and the resistance of 
the external circuit, by deducting from the total resistance 
the internal resistance of the machine. These figures are 
given in lines 25 and 26, which we have added to the 
table. 

The co-efficient of electrical efficiency of the machine, or 



the part of the entire current appearing in the working cir- 
cuit, is readily obtained from these figures, and is given in 
line 27. 

It will be observed that the Gramme No. 7, apparently 
shows the extremely high co-efficient of electrical efficiency, 
of .95. This is due to the fact that the machine used 
was of a peculiar type, termed by M. Gramme auto-excita- 
trice. By this term he designated a compound machine, 
having two armatures on the same shaft, and in the same 
field, one of which is used only for exciting the field. Of 
course, what is given as the internal resistance of this ma- 
chine, is merely the resistance of the main armature, while 
with the other machines, the resistance given includes both 
the armature and the field coils. 

The net or actual efficiency of the generator is obtained 
by applying this co-efficient to the figures indicating the 
gross efficiency, and the results obtained are given in line 
28. Arranging the machines in the order of their actual 
efficiency, as shown by these figures, and again leaving out 
of account the Jurgensen and Gramme No. 7, they stand as 
follows ; 

ACTUAL OR NET EFFICIENCY OF DYNAMO MACHINES. 



Weston 

Siemens 5 

Brash 16 

** 40 

Bttrgia 3 

Gramme 5 

Maxim i 

Brash 38 

Siemens 2 

Siemens i 

Gramme i 



lo-light 85. 

75- 

74. 

74- 

70. 

.68 

66. 

65 

63. 

61. 

60. 



These figures are extremely instructive, and will, we think, 
bear much study. The efficiency of the Weston machine 
appears to be very much higher than that of any other on the 
list. This, as will be seen, is due to the fact that not only 
is the gross efficiency extremely high, but the co-efficient of 
electrical efficiency is also extremely high. We think it proper 
to state,' that the Weston machine before the committee 
had the field magnet coils included in the main circuit, and 
that it is claimed that the Weston machines, of the present 
type, having the field coils in derived circuit, have a much 
higher co-efficient of electrical efficiency. This is also true 
of the Siemens machines. 

The Biirgin machine, which appears to have an equal 
gross efficiency, falls far below the Weston, and other ma- 
chines on the list, in actual efficiency, on account of its low 
co-efficient of electrical efficiency, while the Brush machine, 
which stands at the foot of the list as regards gross efficiency, 
occupies a respectable position with regard to actual effi- 
ciency, on account of its high co-efficient of electrical effi- 
ciency. 

The co-efficient of electrical efficiency indicates, properly 
speaking, a more or less effective disposition of the arma- 
ture and field coils for developing electro-motive force. It 
would, obviously, be extremely desirable to have no internal 
resistance whatever in a dynamo machine, as all internal 
resistance involves, not only absolute waste of energy, but 
injurious heating ofnhe machine ; but this, of course, is im- 
possible. A certain number of convolutions, in the field 
coils, are necessary for exciting the field magnets, and, in 
order to secure sufficient length of conductor moving in 
the magnetic field, to develop the requisite electro- 
motive force for working the external circuit, there must 
be a considerable number of convolutions in the armature 
coils. In both the Weston and the Brush machines, the 
part of the circuit included in the field coils and the arma- 
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lure, appears lo have heen arranged in an extremely effi- 
cient manner for developing the electro-motive force re- 
quired, while the other machines appear to be far inferior to 
them in this respect. 

The comparatively low actual efficiency of the Brush 
machine appears to be due, almost entirely, to its ex- 
tremely low gross efficiency. This is very suggestive, in 
view of the fact that the Brush machine differs radically 
from all the other machines before the committee, with re- 
spect to the connection of the armature coils with the com- 
mutator. In the Brush machine the armature roils are not 
always in circuit, bitt each armature coil is, during a part of 
the revolution of the armature, cut-out of the working cir- 
cuit and open circuited ; while in the other machines 
the coils are connected in closed circuit in endless 
series, and are all constantly in circuit. The results 
obtained by the committee appear to demonstrate conclu- 
sively, that this peculiarity of construction of the Brush 
machine is a radical fault of design, and involves very great 
waste of energy. The difference in gross efficiency between 
the two types of machines appears to be so great, that un- 
less compensating advantages of unmistakable value, are se- 
cured by the open circuit system of connection with the com- 
mutator, machines of this type must, in the long run, labor 
under a serious disadvantage in competing with machines 
of the closed circuit type. 

It has been claimed, that by cutting out the armature coils 
during the part of the revolution of the armature when they 
are comparatively inactive, useless resistance is eliminated 
from the internal circuit of the machine and a higher co- 
efficient of electrical efficency is obtained^ than is obtainable 
with the closed circuit or endless series connection. A com- 
parison of the Brush machine with the Weston, how^ever, 
does not warrant this claim, as the co-efficient of the Wes* 
ton machine is somewhat higher than the average co-efficient 
of the three Brush machines; and, as we have already said, we 
are informed, that this co-efficient has been very greatly in- 
creased in the new^ type of Weston and Siemens machines, 
having the field coils in derived circuit. Curiously enough, 
with the commutator connections used in the Brush ma- 
chine, cutting out armature coils actually increases the inter- 
nal resistance of the machine instead of diminishing it, as 
the armature coils are connected with the main circuit in 
multiple arc instead of in series. 

It has also been claimed, with considerable confidence, 
that machines of the closed circuit type cannot be made 
to develop as high an electro-motive force as is obtained 
with machines of the other type. We see no theoretical 
foundation for such an assumption, but believe* that on the 
contrary, machines of the closed circuit type will be found 
i^iore efficient in this respect also. Obviously, other things 
being equal, higher electro-motive force is developed by all 
the armature coils, acting in conjunction, than by a part of 
them, and we can see no advantages to be gained, in respect 
of electro-motive force, by cutting out a part of the arma- 
ture coils from the circuit, even when they are not in the 
Strongest part of the field. 

Referring now to line 19 of the table, *' percentage of ap- 
plied power appearing in the arcs," the figures given, indicate 
the proportional part of the entire mechanical energy expen- 
ded, which appears as useful work in the arcs, in these 
gures the resistance of the entire system has to be taken 
nto account; the resistance of the generator, the resistance of 
the circuit wires, and the resistance of the lamps themselves. 
As we have already said, the results would have been more 
instructive, had the different Pnachines and lamps been used 
under th« same conditions — that is, with the circuit wnres 
forming the same proportional part of the entire external re- 
sistance. In line 29 of the table, we have calculated the 
percentage of external resistance represented by the circuit 



wires, taking the different systems as they were used by the 
committee, and we find that it varies from one per cent in 
the case of experiment No. 12, to 18 per cent, in exper- 
iment No, 6, (leaving outof account the Jurgensen machine, 
which, as we have said, was used under entirely abnormal 
conditions); that is, the Brush 40-light machine in experi- 
ment No. 12, was used under the most favorable conditions 
of all, while the iJilrgin machine was used under the least 
favorable. Without, however, taking these differences into 
account, the results shown in the table stand as follows : 

I'ERCEN'IAOli OV AVVUKtl ToWElt APPEAR FXr: AS tTSF.Ftll WORk IN TUK 

ARCS. 

Weston , . itHight .77. 

Bmsh 40 " ,. * ,73, 

* 16 ** 72. 

Gramme 5 ** .65. 

Siemens.... , 5 ** , .,,...,63t 

Brush..... . . 38 " .62. 

Siemens 2 6ow 

BUrgin. 3 ' 58. 

Maxim... 1 " ..57. 

Siemens.... 1 " 57. 

Gramme..,. .43. 

Referring now to line 2o> ^'percentage of total electrical en* 
ergy appearing in the arcs,*' the efficiency of the machine ia 
eilminated, and the figures given, indicate merelylhe relative 
resistance of the lamps to the resistance of the rest of the 
circuity including the internal resistance of the machine, and 
the resistance of the circuit wires. In this, owing to the rela- 
tively low resistance of the circuit wires, the Brush stands 
at the head, and the different systems are arranged in the 
following order : 

Brush. . 40-%hr , 87. 



' ' .»<.,.,.» 


38 

16 


Weston 

Graxnme. «•***«« 


...... 10 

& 


Siemens 

** 

Maxim. 


.. 5 

I 

a 


BUrgin 

Gramme , 



By reference to the preceding line, however, it will be 
seen that although the resistance of the circuit wires used 
with the Weston machine was ten per cent, of the entire 
evternal resistance, and the resistance of the nKiins used 
with the Brush machine, in experiment No. 12, was only one 
per cent., yet, the actual efficiency of the entire system was 
considerably higher in the case of Weston, on account of 
the greater efficiency of the generator, 

Line 20 is principally useful, as showing the great desir- 
ability of keeping down, as far as possible, the relative resis- 
tance of the mains ; and it is obvious, that those systems 
working a comparatively long arc, and in which the resist- 
ance of the lamps is consequently relatively high, have the 
advantage of involving less ivaste of current energy in the 
mains with a given size of conductor. In this connection, 
we may properly consider line 24, which shows the number 
of carcels per ampere of current. This, as will be seen, has 
no discoverable relation to the efficiency, either of the ma- 
chines or lamps, but appears to depend principally upon the 
comparative length of the arc used. Ii varies from 8.85 in 
Cffamme i -light, to 3.70 in Weston ro4ight. We regret 
that the report does not give the length of arc used in each 
lamp. 

Line 21, '* carcels per horse-power applied to generator,** 
probably contains the information most interesting to 
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the public generally, as it shows the comparative results in 
light, produced for each horse-power expended in driving 
the machine. The systems, arranged in the order of their 
efficiency, stand as follows : 



CARCELS PER HORSE-POWER APPLIED. 

Siemens 2-light 



. 77.2. 
. 68.9. 
. 65.3. 
. 638. 
. 60. 
. 58.7. 
. 52.1. 
. 51.5. 
46.2. 
. 45.4. 
. 44.4. 
with 



each 



Weston 10 " 

Gramme 5 ** 

•' I ** . 

Maxim.* » i ** 

Brush 40 •• 

Siemens 5 * * 

BUrgin 3 '* 

Brush 16 " , 

•• ; 38 '* 

These results are not strictly comparable 
other, on account of the differences in relative resistances 
of the mains used, to which we have already alluded, and 
on account of the great difference in the amount of light 
given by each lamp in the different systems. If, for in- 
stance, the mains used, had in each case been made equiv- 
alent in resistance, to one per cent, of the total external 
resistance, as in the case of the Brush 40-light, the results 
obtained wjfh the other systems would have been consider- 
ably increased. 

We do not consider these results as indicating an abso- 
lute measure of value of the systems, as it is obvious, that 
the Siemens machines for producing one or two lights of 
the large size used in the experiments, would not be capable 
of the wide industrial application, which the Brush and 
Weston systems have received. 

Line 22,**carcels per horse-power of electrical energy," 
docs not vary greatly in its relative results from the 
preceding line. It is noticeable, however, that here the rel- 
ative resistance of the mains plays a more important part. 

In line 23, " carcels per horse-power of energy ap- 
pearing in the arc," the efficiency of the generator, and 
the resistance of the mains, are both eliminated, and the 
figures indicate the relative efficiency of the lamps, as in- 
struments, for converting current energy into light. Here 
Gramme No. i should be disregarded, the lamp used was 
regulated by hand, while Jurgensen and Gramme No. 7 
should properly be included, as defects in the generator do 
not affect the result. It is stated that a Serrin lamp was 
used with the Jurgensen machine, and Crompton lamps 
with the lUirgin machine. 

Arranging the lamps in the order of their apparent effi- 
ciency, they stand as follows: 

RKLATIVE EFFICIENCY OF LAMPS. 
Number of Carcelt in each 



Siemens. . . 
(iramnie, . . 
Stnnens... 
Maxim. . . 
Sen in ... 
(iiannnc. . . 
Wi-slon . . . 
Slrnu'Ms. . 
( 'imnptMii 
lilti'Jt 



lampt. 
2 

3 
I 
I 
I 

5 
10 

5 

3 

40 

38 
16 



lamp. 
205 
167 
306 

239 

688 
102 

85 
53 
82 

39 
39 
38 



Car eels per arc 
horse-power. 
129.3 
121.6 
121 4 

103.5 
98.7 
98.1 
85.0 
81.3 
79.9 
71.7 
71.4 
633 



considerably, with the amount of light produced in each 
lamp. Nor, would it be fair to compare single lamps with 
lamps constructed for working in series. 

We have already spoken of the extremely low photomet- 
ric results reached by the committee. Taking the value of 
the carcel as 9.5 candles, it will be observed that, with the 
principal series systems, no results were obtained as high as 
1000 candles per horse-power, and, even at the maximum 
illuminating power which was obtained by throwing the 
carbons out of line, and taking the measurements on the 
maximum side, none of the lamps show an illuminating 
power of 2000 candles each. 



SERIES SYSTEMS. 

Cofk/Us, per lamp and cofidUs per horse^power. 



lamps, 

Weston 10 

Gramme 5 

Brush 40 

Siemens 5 

Brush 16 

" 38 



Number qf Maximum each 



Umip. 
1463. 
1748. 

741. 

684. 

722. 

741. 



Mean each 
lamp. 
807.5 
969. 

370.5 
494. 
361. 
370.5 



Candles per 

horse-power. 

620.35 

606.10 

494 95 
489.25 

431.30 
421.80 



•I1ns rann(»l, properly, be regarded as an accurate compari- 
,.nn ol rllM iinry of the different lamps, since as thecommittec 
nn.nl nut in thcif rcport, the amount of light produced by a 
\ssvn rx|K'.ulilurc of power, undoubtedly increases, very| 



The results obtained by Professors Ayrton and Perry, are 
very much higher — as will be sten by the following table, 
which we reproduce from the Engineer^ omitting such parts 
as do not relate to arc lamps. 

AYRTON ft perry's EXPERIMENTS WITH ARC LAMPS. 



Name. 



Crompton. 
Btwih ..... 



Sao tlcr-LemojiDier, One latnp 
on ^'A'^ GnmniQ maeliine. 

DLlio. 



S«itii?r^L«mot]nIi!r. One of 
ten ]unp« ^m He Grsoune 



DHhk, 



Cance. . . 
WeflCon., 



MM 
38 

40 
4S 



40 

40 

4e.a 

31.1 
51.8 

sa.7 




Foum', 



10- aa 
to 

49 

42 



12.5 

33. 8 
I«.7 
SI. 7 



o.ie 

0.51 



S91S 
TiO 



ft.3 153?d 



0.87 

o.e? 

1.49 
tJtt 

0.9S 



540 
•?84 
1033 
24«l 
3445 
90^ 



Vamilm 



p&wer. 



1840 

961 
i«S5 



aio 

349 



SS14 

mm 

OOM 



fioe 

llTtO 
117» 

nm 
j?7ir 



14^ 

1069 
WH 

M4$ 
3SS3 



4A3 

m 
mi 

«30 
1045 



1890 
4803 



078 

nm 

19SS 
lf«l 



It should be borne in mind, that Professors Ayrton and 
Perry made no measurements, or tests, of the generator 
used in producing the current, but confined their attention 
to the lamp taken by itself. What they have published is, 
in no sense, an official report, but is in the form of a paper 
contributed to our contemporary The Engineer, Its authors 
do not appear to have been afforded such facilities as would 
be essential for thorough work, and they do not appear to 
be satisfied themselves with the results obtained. They 
say : " When measuring the strength of the lights at Paris, 
we were notable to extend our experiments on each lamp over 
a sufficient length of time to obtain an average result in- 
dependent of fluctuations of the light, due to the adjustment 
of the lamp not being the best for the particular strength of 



* This nieasareinvnt of light was made on Romford's method. 
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current passing through it * * * * * Finally, therefore, 
we may conclude, that to meaisure the efficiency of any 
special electric lamp, or number of candles it can give per 
horse-power, expended in it, requires that a very considerable 
number of experiments should be made on that one lamp^ 
burning apparently under constant conditions, in order to 
eliminate atmospheric absorption and irregularities of burn- 
ing, which are not accompanied by variations in the amount 
of horse-power spent in the lamp." 

The evident inconsistencies of the results obtained, would 
seem to justify the lack of confidence expressed by Profs, 
Ayrton and Perry in the accuracy of their work. These in- 
consistencies are, we are confident, entirely due to lack of 
facilities for making proper tests, as they are certainly not in 
any degree due to lack of ability on the part of the observers; 
and the part of their paper relating to experiments made 
with incandescent lamps^ at London, appears to contain 
much valuable information. 

Our contemporary, The Teiegraphic Journai, has very 
justly pointed out various striking inconsistencies in the 
results obtained, at Paris, with arc lamps. As, for instance, 
referring to the performances of the Brush and Pi 1 sen 
lamps, — ** measurement between the terminals of these two 
lamps gave the following results : — electro-motive force in 
volts : Brush 38, Pilsen 37 ; current in amperes flowing 
through the lamp : Brush 10, Pilsen 10.3 ; horse-power ex- 
pended in lamp: Brush ,^i^ Pilsen ,48. It will be seen 
that for all practicable puqjoses the electrical conditions of 
the two systems were identical, and of course the resistance 
between terminals must ha%e been practically the same, and 
one would expect that the lights produced would also be 
equal ; but we are told that observations, through a green 
glass, gave, Brush 2,025 candles, the Pilsen only 780 ; 
through a red glass, Brush 96 1 candles^ the Pilsen 512 ; and 
that the candies per horse-power expended in the lamps = 
Brush, observed through green glass, 3,970 candles, through 
red glass, 1,884, the mean result being 2,427 candles; whilst 
the Pilsen lamp gave, when observations were taken through 
green glass, 1,625 candles, through red, 1,066, the mean 
result being 1,345 candles, or a little more than half that 
of Brush. * * * * Take another instance, the Cromp- 
ton system ; we are not aware that this lamp has any con- 
siderable resistance, independent of that in the arc itself, to 
absorb any large part of the current passing, yet, with the 
same electro- motive force as the two before mentioned lamps, 
and a current of 25 amperes flowing, 2>i times more <iuan- 
tity than either the Brush or Pilsen, and absorbing 1,26 
horse*power in the lamp, we only get a candle power per 
horse-power of 1890, or about three quarters that of Brush. 

** A still more astonishing result is shown in measuring the 
Sautier-Lemonnier lamp, the electro-motive force is given 
as 40 volts (a trifle more than was shown in the Brush), the 
current in amperes 12.5, the above remark applying to this 
also, and the horse-power absorbed in the lamp .67, yet 
this lamp only gives a mean result for horse-power of 634 
candles," 

Other similar inconsistencies occur in the table, and 
these we must attribute either to defects in the instruments 
or errors in the observations, or to a difference in the ad- 
justment or condition of the lamp when the measurement 
of the light was made. It is obvious, for instance, that if 
the carbons in two Iam[>s were out of line so as to turn the 
greater part of the light in one direction, and the photo- 
metric observation was made in one case on the maximum 
side, and in the other on the minimum side, the a])parent 
difference would be very great, while the mean difference 
might be extremely small. We think that the figures given 
cannot safely be taken, even as a basis of comparison of 
the different lamps, but we must consider them as entirely 
misleading, except perhaps, as showing that the photometric 



observations of the Paris committee were, as a whole, quite 
low. 

This is also indicated by the following table w*hich is 
taken from the Proceedings of the Naval Institute, of April 
14, 1882, and shows the results of experiments made at the 
U. S, Torpedo Station, at Newport, with Brush and Weston 
machines : 

EXPEKJMENTS MACE AT THE U. S. TORI^EDO STATION, NJtWl'OKT* 
WITH BKUSU AND WESTON MACHINES. 
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It is to be regretted that more complete data are not 
given, and the comparison would have been more satisfac- 
tory if a Brush machine of larger size had been used. 

The measurements of light, it will be observed, are very 
much higher than those of the Paris committee, while the 
measurements of power applied to the Weston machine are 
considerably lower. 

With such methods, as are at present available for meas- 
uring power and light, great discrepancies between the re- 
sults obtained by different observers seem to be unavoidable ; 
and the only way in which we can hope to obtain a fair 
comparison of the different systems is to submit them to 
the same observers, and have the ditferent measurements 
taken as nearly as possible under the same conditions and 
with the same instruments. Much progress has been made 
since the Paris Exposition ; and it would be of great advan- 
tage to all interested in the development of the electric light^if 
the principal systems, now before the public, could be sub- 
mitted to an exhaustive series of tests, in the way we have 
indicated, by competent scientific men, who would command 
the confidence both of the manufacturers and of the users 
of the apparatus. We hope that the different electric light 
companies will see that it is for their advantage to institute 
such a series of tests at an early day. 



Thk old arm chair is what they sing about, but for business, 

^ive us the new :irm chair, the latest invention for tame bores. It is so 
arranged, that when it is considered that our chronic oiJficc visitor has sat 
Jon^ enough, a foot switch, in another part of Ihc riKim, can throw cur- 
rents to various parts of the chair, at harmless looking upholstery 
buttons and gimp tacks, so that the twinges which our friend rccci\Lcs 
will incline htm to the belief that he had better go home, before he is 
too sick to be carried there. For extreme cases a battery of Leydcn jars 
can be provided* 
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THE INVENTOR A FACTOR OF CIVILIZATION, 



ONE of the features of modern civilization is expressed 
in the desires of each individual, to an extent far 
beyond the limit of his physical powers, to furnish those 
requirements : a greater amount of work, than the combined 
efforts of the workers in the community being necessary to ful- 
fil our demands for support, and also the desires for accumula- 
tion, which is but another expression of the instinct of self- 
preservation. 

The wants of the barbarian are supplied by occasional 
efforts, his labor is irregular and subsistence meagre; with 
the rising scale of civilization, the amount of labor, essential 
to a comfortable existence, increases in a corresponding 
manner. To satisfy the demands of the more highly civil- 
ized communities, the elements are made tributary to man; 
conquering nature with the forces which itself furnishes. 

In commercial affairs, the capitalist and the manager are ; 
weak indeed, unless seconded by the inventor to complete 
the trinity of affairs. The creations of the inventor are , 
acceptable only to the extent that they fill a demand, j 
although it is true that at this day, a demand is frequently I 
developed by skilful business management. ! 

Many of the properties of steam were known before the | 
Christian era, and the modern typfe of steam engine dates i 
from Newcomen in 1705 ; yet, it was over half a century j 
later, when the requirement for pumps, etpial to the problem 
of the increasing depth of the English mines, gave ample 
scope to the mind of James Watt. Bom a century earlier, 
Watt might have been an excellent instrument maker ; had 
fate deprived the earth of his presence until a century later, 
there would have been opportunities for his resources in 
other directions ; but the steam engine would already have 
been developed at the time when it was essential to the 
world's progress. 

In our day, the problem of steam navigation has shown 
a remarkable development. Higher steam pressures, and 
increased engine speed, have reduced weight of machinery, 
and consumption of fuel, with its additional economy of 
diminished space ; and also the changes in the ship's lines, 
have resulted in such economy that every pound of coal 
now conveys thirty-five times as much cargo across the 
Atlantic, as in the earlier days of the steam lines. 

Everywhere, in demanding an increase in the amount of 
work, civilization requires that expenses should be rela- 
tively dimished. The railway statistics prove, by the logic 
of figures, that the increase in traffic, necessary 10 meet the 
requirements of inland commerce, have been accompanied 
by a modification in rates. This has been possible by the 
work of invention in every part of the railway system. 

Stephenson's work on the locomotive was possible, only 
because cheaper and more rapid transportation of pas- 
sengers and merchandise were of great importance. The 
demand for economy of time, rendered the telegraph and 
telephone commercial possibilities, and they in turn have 
readjusted systems of finance and methods of business. 
Electricity has its uses in every transaction and place in 
civilized life. 

In the applied sciences, connected with all instruments 
of precision, electricity is essential to obtain the'most cor- 
rect results. The indications of the weather, and the uni- 
form distribution of correct time, are examples of its use 
in popular science. The watchmen's dock supplies the 
faithful guardian of property with an unimpcat hable record 
of duty performed. The dials of some of these ever vigi- 
lant devices, bear the motto : custos ipso^ custoJios, an 
expression which, like law, bears hard only upon ottenders. 

In some lines of manufacture, notably electroplating, 
electricity has superseded other methods ami processes. 
The results with electric lights in mills, have been so favor- 



able that it may be considered essential to the best results 
in manufacturing during night work. 

In the fire alarm, electricity forms a stalwart defender 
against the ravages of fire, its timely warnings summon the 
fire department with such promptness, that builders rear 
their piles of combustible construction in defiance of the 
chances of conflagration. 

In our homes, the simplest electrical devices form con- 
veniences which add much to comfort. Let us recount a 
few of these contrivances which are regularly made for the 
market, and not merely the toys of ingenious youth. The 
foot fall on the door mat, or the porch step, announces an 
arrival before the comer can touch the electric door bell. 
Servants are called at will with annunciators, or in com- 
bination with a clock, summoned at pre-determined times. 

A pull on a tassel hanging from the chandelier, lights the 
gas, to the exclusion of the baneful friction match. 

When the temperature departs from a selected range, a 
ringing bell gives notice of the fact. When the burglar 
begins his trespass, it sounds an alarm for the household 
and the police, and also turns on and lights the gas, to the 
discomfiture of those "who prefer darkness rather than 
light, because their deeds are evil.*' 

The mechanical problem of the coming age, will be to 
accomplish the economical transfer, concentration, and pos- 
sibly, storage of energ}-. The first two are essential, and 
the third is of great and perhaps equal importance. The 
limits of the use of steam are so well defined that it is 
probable that either electricity, or fuel gas will be the 
means by which small powers can be produced, with an 
economy approaching that of large centres of power. 
Practical difficulties still surround the gas engine, and the 
electro-motor, especially in matters relating to accuracy, 
and economy in regulating speed, although gas engines are 
quite successful in some places, even when supplied by the 
more expensive illuminating gas. We anticipate that the 
gas engine will, eventually, prove one of the most efficient 
allies to the electric lighting interests. 

In citing a few of the many instances of the uses, and 
expectations of electricity, we wish to call attention to the 
increasing extent of the field for the employment of elec- 
tricity ; as it furnishes a principle which is a guardian that 
never sleeps, a messenger that never wearies, a light that 
vies with the noon-day sun, and embodies the most econo- 
mical method of transmitting power. 

The civilization of to-day, looks to the inventor for per- 
fecting many an immature device, as well as for solving the 
problems which beset the path of improvement. 



ATTENTION was called in these columns, some time 
ago, to the very satisfactory dividends, paid by the 
solid and enterj)rising electric companies, in England. 
We are glad to see that such companies are also proving 
very remunerative, in this country. 

I While some undertakings without any solid basis, finan- 
' cial or industrial, will assuredly come to grief, there is no 
I doubt that electricity will continue to afford an almost limit- 
less field for capital, and a paying investment for many 
' years to come. It has some peculiar advantages : The 
' most rapid transmitter d human thought ; it can be used 
'' for automatic purposes to a magic extent ; annihilating 
spai e : marking time to the second, it is also a transmit- 
ter of force, and will be used as the great distributor of 
power, in ways that are not dreamed of yet. It is also the 
illuminating agent of the future. It is, finally, susceptible 
! of developments, and services, which are, as yet, in the 
' wonil) of time. Capital has not turned to it yet, as much 
as was exi)ecled, but the probabilities are, that it will soon 
I be largely attracted by it. 
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PATENTS FOR DECEMBER, 1882, AND JANUARY, 1883, 



Sfli«650 
900,608 
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DECEMBER 26th, 

SloctMc Current Meter. A, Bcnititfiu, BOKfon. Mn««. 

Electric MaehUM!, Dyimnio. E. Thomson, New BrltAlti, Conu, 

Blectrtc Miicliiue, Dj-taamo. E. Woaton. Newark, K. J. 

Eloctrlc Motliliw! He^'ulotor. D^nmuM, H. S. 34iixini, P*r1», FViiiic^. 

BlfCtHc MiiirljUie Kepiiator, Dytinmci. E. Thomson. New BHtnin. I'oiui. 

Electric Safijty Apparauii for theftrrc*, aud oihor bnUdiiij^H. c, A, Miyr- 

tioftir, Vienna, Aunlri.n Unni^jiry, 
Bl«ctrlaii ConUuctor#». Coiuluk for. W, B. £lLoiilic»d, PtiUadelphta. Pa. 
Iiuiilaiinu' WirvK L. Jl. McCuJIoutfb, Riclimona, Ind. 
Lanip, Ekxtric [ntxtide^ceul, E, WcH»ton. KiWDrk. N. J. 
Lamp Holder, Incjindctfccnt El4M:tric. E« We«>tun, Newark^ N> J. 
lAinpft^ Appurniut for J^u»peiidlii({, ])ali»lii|;, and Lowt^rJiig Electric. C. 

C, JtsuniDf^K Biiiliilu, N. y. 
Lamp*, 8ii#|icnding and Circuit Coittnillin^ Ifeclinni^iii for Arc. K^ 

We? ton, Nuwajrk, N J. 
Mcdic4il Indtiction Kn\\, Elpctro. J. Klddt^r, Nfw York, N. V. 
Tt'Iryraph iiud TelcpUouc Cubic. J. f^pilfturr, Nt-w Ywrk* X. Y, 
TtfUgrjipli l»rlntin|f, W. J. BtirxiHldo. Uilcot Court Road. Lciwrr Norwood. 

County of Surrey. Kiigland. 
Tekxr*iJl» Tmusnilttcr, EJoclric. B. M. Hamiltou, New York, N. Y. 
TelephoiiM, S|»tt!ktiitr. G. A Kitch. Oakland, N. Y. 
Rlieottat, E. We»tou, Newark* N. J. 

JANUARY 2nd. 

Time l>ete<;tor, Watcbnittn** Electric. J, E. Rittnirds, Cedar Key p. Kla. 
Time l*i«?cc«ii, H)cctHc Synchronixlug Appurutae for. J. Hamblci, Brook 

lyn, N. Y. 
Vehicle. Electric. J, R. Finney. Piit*biir^, Va. 
AnnuiicUtor, Oral. J. Irclaml, Ciitvt- laud, OIilo, 
Bura^lnr AlAnii, Electric. C, T. Jackivjii. Nc\* Yurk. N, Y. 
Electric Mrtcbine, Uynamo. A. Chini'mp*<. and L Daudon, P*rii», Frauce, 
Electric Motor. W, L. Silvey, C»«llctnn, Ind, 
SJ«<trlc Wire Cable. J. Mnckinto«b, PblladnlpbU, Pa. 
JRMuliiliir fur the Suf^jKin^lou of El««tric«t Wire Coiiductore. P. Ulg^ 

and W. Conrtenay, New York, N. Y, 
Lamp, Electric, C. A. Ha4»ey. New York, N. Y. 
Lump, Electric arc. C. k. Hnas«y, New York, N. Y, 
L*mp, Electric-arc. C. A. niiM*ey, New York. N. Y* 
Mallet, KItfCtric. J. R Finney, PiU-bur'/, P». 
Tclephoiie, Electric. H. H. Porter. Cbicngn. !U. 

Telephone Tr«nsmUter ajid Rtnctver. J. 11 Ho|»efp, Wa^biiigtoti, D, C. 
Telephonic TranMnitter. O. £. Shaw, Cbic4i|ifo, 111. 
Tiiermoatat, EJectnc T. Reeve. Brooklyn, N^ Y. 

JANUARY 9th. 
Car Brake* Electrical. A. !?. Pamons, lltuitlijjftoti, W. Va. 
CIcickp* BlectiiCtfcl Control for Pendtilum. K. W. Wtlleon, New Haven, 

(.'oiin. 
Coupling for Wirtfs and Electric Couduclors. BL F. Piintpbrvy^ Fair- 

field* lu^a. 
Electric Cable. W. W, Jncque*, llo*itnn. Mmms. 
Ele< trie Light, H A. SeyiniMjr, Wa*Ulii^lon. D t , 
K'ectrlc .Ma* hlne. Dynamo. J- Lewl^, Clile.ngo. IIL 
Elcelfic M tit bine. Ilvntimo. J. A and T .L McTiirhe, Pltt-biit«, Pa, 
EleLlrlc Maeliinew, ApprirAluf for Cooling (he Armature* of Dyuamu 

P. 11. Vau dor Weyde, New York, N. Y, 
KlwlrkAl Currents, Device for Cnntriiniug, C. J. Van lleptiele* Cblcajro. 

UK 
Uinp, Electric arc. P. R. Aileu, Victoria Wofk*. Belvtdero Road* County 

of Surrey* En^'lttni^' 
I<«inp, Elwiric arc. H, Marti u and J, K. Richaid*. PitUburK. Pa. 
Ll£btuiu>: Rod. J. U. Brandon* C blcav'o. III. 
Magneto ele^tlric Mnctdne, A. Millar, Ghi-gow, ScoUaiid. 
Rj»llway, Autoroatie Electric E. N. Dickcmoii. Jr., and C U. Curti*, New 

York, N. Y. 
Telephone Eicha««e Syatcm. C. A. RwtidaM* New York, N. Y. 
Telephone Switch. T. .L McTigbe, Plit«.burg* Pa. 
Telephone Switch. T- A. Walton, Everett, Maa#. 
Telephonic CircnU, J. M. J?te«rnf* Jr., Brooklyn, N. Y. 
Voltaic Batt^-ry. Portahlc. J. Miickeiwlc* 0»uahttrKli St., County <rf 

MIddkecx. Eoirliujd. 

JANUARY 16th. 

m^jm Clock. Eitfctric AlaruK J.L Conkilii* Jr,* New York* N. Y. 

mm Electric Battery, Secondary. W. K. Freemaiu Brooklyn* N. Y. 

27a,7»ft Bleeuic tightluff for Rmllwif Train*, »y**tcm of. C E. Buell, Ne*. 

Itaven, Conn, i *» v 

mm W«t^lc Machine. Dynanio. W . P. Freeniaii, New Y ork. N, \ 
m^Xm Wectric Machine, Dynamo. W. \\ Frecpmn, Nvw York. N. 1 



2(W.8»4 



170,479 

170,491 
S!T0*51» 

170,9111 

«rX44» 

frO.45!' 

170,800 

s70*&rw 

2Td,?IJfl 

170,500 
270,661 



1?E»,7%1 Electric Machlnea, Armitan lor Djiuuno. W. P. Fretmui, New York. 

N. Y. 
170|77T Electric Machines or Electric Motor*, Anuitore for Djruamo. W. fL 

Freeman, Brooklyn, N. Y. 
?rD,7SI Electric Storage and Supply, Sj»tem of. C. E. Bnell, New Haveo, Conn. 
liO,TQ2 GaJvanie Battery. G. Scrlvanow. Paris, France. 
«n),806 Lamp, Electric. W. F, Jobbin**, Ea«t Orange* N. J. 
«70,Ta6 Lamp, Electric arc, G. W. Bcardiilcc, Brooklyn* N, T. 
^n),fl78 Lamp, Electric arc C. A. Huiteey, New York, N. Y. 
^0,8(V7 Railway ffti^niaUng, Electric Cticait for. G. Weatinghouse, Jr. PiUa- 

lmr;iy* Pa. 
tl70,7ti7 Teleuraph Key. E. A. Edwards, Cincinnati, Ohio* 
270,653 Telejjrnpli Key. W. D. Farren, Boiae City. Idaho. 
^0,848 Tele^rapb, MechAnlc»l Speaking. A. M. RoHcbrugh, Toronto. Ontario, 

Canada. 
170,774 Telewraiihs Perforator for Aotoniatlc. T M. Footc* Brooklyn. N. Y. 
5^70.1574 Telegraphic Apparatus. W, L. Hunt, Port Hope, Ontario* C«»iadm. 
170.773 Telegraphy. T. M. Foote, New York, N, Y. 
:m),7M Telephone TranRmttter. W. A. Crawford. Snn Antonio, Trxaa. 



BUSINESS ADDRESSES. 



Bakr A Zidtit, Manafaolnrera of Eleotric*! uid T«l«fi»ph Iii«tniiii« 

Battery Sappliea, 108 Liberty Streol, New York. 
BoTBap* W. H. DavLB k Kidder'* Elootrie Machinos, 250 We«t Htk Street. 

New York* 
How^, George Q. Telegraph and Telephone Polea; Pinx and Brackets. 

painted und plain. North Eppinv. N. H. 
£dji<in*a Speed k PreMure Reeordioff k Alarm Gaafes, for '*Sleftiii Dynamo' 

machine!,*' indifpeoaable for Bafetj k economy, office 91 Liberty St.. N.Y. 
I'lLirniAii, JomoB P. Telephone, Telegraph, and Klectrie Light Suppliea, 

fuventor's Inititute, Cooper Union, New York City. 
Pearoe & Jones, Telegraph and ElectHc&l Inaimtoeiiti &nd Supplifl 

iA & W John Street, New York. 
Pride, Fralei|£li 9l Kjrle, Telegraph and Telephone Line Couimotofi 

23&25Dcy St., N. Y. 
Wenael, A. C. Klectro-pbttei^-Oold, SUirer, Niekel* Copper* BrMi* A«„ 

114 Oeotre Street, New York. 
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of (he above described apparatus, to the study of the varia- 
tion in the magnetism of iron produced by variations in the 
strength of the current of electricity within the coil 



AN IMPORTANT DISCOVERY, 



TDROF, A, E. Dolbcar, of Tuft's College, near Boston, 
X^ has made an important discovery, proving that mag- 
netism consists of a molecular change. 

It is well known^ if a galvanometer be placed between 
the .terminals of a circuit of homogeneous iron wire, and 
heat be applied, no electrical effect will be observed ; but 
if the structure of the iron is altered by alternate bending^ 
or twisting; to a helix* as shown in the sketch, and heat ap* 
plied at H, then the galvanometer G will indicate the pres- 
ence of an electrical current in the wire, 

a 



THE GOLD AND STOCK TELEGRAPH 
COMPANY. 

iOimiiwad /torn pofft 10.) 



^-ei2m&(iJj 



The professor used a circuit of homogeneous iron wire, 
and the application of heat at H produced no electrical 
current in the wire. A ^loriion of the wire was surrounded 
by a helix, and connected with a battery ; the current in 
these wires, of course, magnetized the circuit wire where it 
was surrounded by the heli?t ; under these circumstances, 
the galvanometer at G showed the presence of electricity 
in the main circuit; as it is well known, that upon the appli- 
cation of heat to a circuit of un-homogeneous material, a 
current is produced ; and this experiment showed, that a 
current was produced in the circuit, only when a portion 
was magnetized These experiments prove, that magnetism 
must be connected with some molecular change of the 
metal magnetized. 

G 



r-d) 




On nit: iSih of JaniJir\% Mr. Arthur SholieM. an aged gcn- 

ilcman of means, was found dead in his bed. at the St. Stephen s Hotel 
in this city. The room was filled with gas. the old gentleman having, 
turned it on, and evidently forgotten to light it. 

Ix THE SUIT OF Catharine Vincent against the city of Brx>okl>-n 

for damages, for the loss of the life of her son. Oliver S. Vincent, a clerk, 
who was killed bv a gas explosion in the vault of the Tax Office in the 
Municipal Building, the iur^^ on the 1 5th of January, gave her a verdict 



THE MANHATTAN INSTRUMENTS. 

FOR the transmission of general news despatches, on 
the long up-town and surburban lines, as well as for 
the distribution of Kiernan's financial news to his subscrib- 
ers — a senice which is undertaken by this company^— an 
instrument bearing the above name is used. It was 
invented by Mr. J, E. Smith, and first manufactured by 
the late Charles T. Chester, and was introduced by a com- 
peting company called the Manhattan Quotation Company, 
from whence it derives its name. After the consoHdation 
of the Manhattan Quotation Company with the Gold and 
Stock Telegraph Company, the managers of the latter 
determined to avail themselves of the good qualities of the 
instrument which the fortune of war had placed in their 
hands ; and machines were at once put into use for the 
-general news service, and subsequently, after their immense 
superiority to the machines then in use had been demon- 
strated, more were constructed and placed on Kieman's 
piandal neim circuits There are now in use, in New York 
City and suburbs, over 400 of these instruments* 

In describing these machines, it will be found condu- 
cive to an easy grasp of the details, if the receiinng 
machine should be described first, and the transmitter 
afterward, and that arrangement will therefore be adopted. 
In studying this mstrument we meet at once 
different principles of design and construction to those 
of the three wire instruments already described. This 
instrument has but one wire, in place of three ; all the 
characters of its alphabet are placed on the periphery 
of one single type wheel ; the letters and figures 
are printed in one line on the paper ; and what is the most 
important difference, and also the foundation of its great 
superiority in speed, is the fact that the motive power 
which drives the type wheel, is a spring or weight in the 
receiving instrument itself. In the three- wire machine, first 
described, the main line current drives the type wheel; while 
in this machine the current only controls the movements of 
an escapement anchor which releases the type wheel. As 
electricity is at once a subtle and costly agent, it follows 
that it will be cheaper and better to restrict its field of 
operation as much as possible. Although the introductioii 
of machine currents on stock reporting lines^ and the con- 
sequent cheaper and more abundant supply of electricity to 
be thereby afforded^ the difference in value between the 
two classes of machines will be lessened, yet there will 
always be a margin of superiority in respect of higher 
speed, less ^:car of the parts, and greater accuracy in work- 
ing, in favor of the latter 'class. 

As has been stated, this machine wa& invented expressly 
as a competitor to iht: instrument tirsi described, and it 
would be difficult to imagine a machine simpler, faster, 
more reliable, or better adapted to the work for which it 
was designed. It will always remain, even when superse- 
ded by the more rapid machines which increasing business 
demands, a monument to the inventive skill and good 
judgment of its inventor. The machine consists of the 
following parts : 

First, two electro-maiinets held by a frame opposite each 
other, having their poles in the same horizontal plane, and 



for $5,000, the full amount claimcxl. 

-^— A FAiKNr HAS been taken at Gorliiz. Gennany, for an .inven- a pohiri/ed armature, pivoted Si^ as to be free \o vibrate 
tion which will make it ditticult for burglar? to escape vleteciion. In the between the poles v>f the electro-magnets. These magnets 

on U'inc tiHicheil * are \^ 2 uii hes lonj;, have a rcMsiance oi 3 ohms each and 
ire called the t'sCsi/'frfunt ".',?<; '.•.■7y. 
Second, an cUvtro-magnoi 01 ohms resistance, and 2 
I inches long, acting on a neutral armature attached to a 



nei^hlK»rbooJ. ol a ?sifc an ap^viratu*; is piaceiJ, which 

inimciiatcN Marts ar. clcvtr-o ii^ht. and at the same lime un.x>vei> a pix- 

IMrcvl plate, on n. his h ihc bur^'lars photo^-raph is ukcn whUc an aUrm is , 

M>L:nvieJ. 



lever which operates the printing, feeding, and unison trip- 
ping mechanism. This is called the press magnet 

Third, a train of clock work, driven by a weight or 
spring, turning a shaft to which is rigidly attached the 
type wheel and the escape wheel. The unison is also oper- 
ated by the train in a manner which will be described 
later. The teeth of the escape wheel engage against the 
pallets of an anchor, which forms the lower prolongation of 
the polarized escapement armature, above described. The 
escape wheel teeth and anchor pallets, are so shaped as to 
form a "dead beat" escapement ; that is to say, the whole 
train stops and the weight ceases to fall while the wheel is 
held by the anchor, and starts again when that tooth is 
released, and soon ad infinitum. When the polarized arma- 
ture is vibrated from side to side, by the action of the cur* 
.rent, the escape wheel is allowed to revolve, step by step, 
being impelled by the weight or spring acting through the 
train, and in this manner the type wheel is revolved to the 
proper position, and held there while the operation of print- 
ing the letter takes place* 

All three of the magnets, viz,, the press magnet and the two 
escapement magnets^ are in the circuit of the same line wire. 
The currents, therefore, pass through all three magnets simub 
taneonsly, but not in the same direction. The direction of 
the current through the press magnet is of no consequence, 
as it has a soft iron armature, but it must pass through the 
escapement magnets in such a way that the polarized arm- 
ature will be attracted by one of the magnets at the same 
time that it is repelled by the other, and vitt versa, other- 
wise it would not move at all. The transmitter sends into 
the line rapidly alternating positive and negative currents, 
and these in passing through the escapement magnets, 
vibrate the polarized escapement armature from side to 
side. When moved to the extreme limit of its excursion 
on the left hand side, the pallet of the anchor, which is 
attached to the armature, is moved just far enough to 
allow a tooth of the escape wheel to slip by it, on the right 
hand side, while at the same time the left hand pallet slips 
into the space ahead of the next tooth and locks the 
wheel, so that it can only move forward one tooth, or ste|», 
at a time. The reverse action takes place with a current 
of the opposite polarity. Now, after a sufficient number of 
waves of alternate polarity have been sent into the line, xo 
rotate the type wheels to the position for printing the 
desired letter or figure, the last wave of current is pro- 
longed, at the will of the operator (as long as he holds the 
key of the transmitter down), and the printing then takes 
place. 

It now remains to trace out the action of these currents 
on the press magnet, and to explain the method by which 
the printing and feeding mechanism is actuated. All of the 
rapid waves of alternate polarity pass through the press 
magnet, and are all equally potent to affect its neutral soft 
iron armature, but the latter is provided with a i>owerful 
retractile spring, which, together with the weight of the 
printing lever and its accessories, constitute a load too heavy 
for the feeble magnetism generated by rapid waves of elec- 
tricity to overcome. HoweYer, the retracting spring may 
be slackened so that the press magnet armature will be 
attracted by every pulsation passing through the press 
magnet, and dien every letter on the type wheel will be 
printed in succession. The spring is made a little stiffer 
than is necessary to prevent this action, and then no letters 
are printed until the type wheel stops, and the vibrations 
cease, the last one being prolonged. There are three ways in 
which the margin of adjustment between printing ever>^ letter 
in succession (called technically " throwing in letters"), and* 
printing only the desired letters when the type wheel is 
slopped, may be varied. Firsts by varying the strength 
of the current or the resistance in the mala line ; second, 



by varying the speed of the vibrations ; and third, by vary- 
ing the tension of the retractile spring or any weight on the 
press lever. It is obvious that the latter is the only con- 
venient practical method. When the machines were first 
used, vibrating relays were arranged to cut out the 
escapement magnets when the type wheel stopped, thus 
suddenly increasing the quantity of current in the printing 
magnets, but the device was found to be unnecessary, and 
the instruments were subsequently constructed without 
them, as herein described. 

The type wheel, which is rigidly fixed to the 
same shaft as the escape wheel, contains 40 char* 
acters, and is so adjusted in relation to the escape 
wheel, that a movement of one tooth of the latter moves 
the tyj>e wheel forward one letter; so that 40 emissions of 
the current are required to rotate the type wheel once. The 
type wheels usually run at the rate of 64 revolutions per 
minute, requiring 2,560 pulsations per minute, or 42.66 pul- 
sations per second. A speed of 17 English words per 
minute, or an average of 14 stock cpiot.itions per minute, is 
thus attained by a skillful operator. The characters on the 
type wheel are especially arranged with a view to securing 
the printing of the name of a stock, the number of shares 
sold, the price and conditions of sale, all in one revolution 
of the type wheel ; or at least, in as few revolutions as pos- 
sible, and this feature is the subject of a separate patent. 
It is obvious that, in a step-by-step machine used for print- 
ing stock quotations, this feature will have a very marked 
effert upon the average speed of the machine, and in order 
to illustrate that point, we give herewith the characters and 
the order in which tliey appear on the wheel. A blank 
space, used for separating words, precedes the colon. The 
reader can trace for himself the consecutive letters and 
figures that can be used in combination, in one, or say two 
revolutions of the type wheel : 

zVCBHPADMXRZKELNTQWUFGJSY. 1987536/42801 

The printing mechanism consists of a revolving soft rub- 
ber pad, over which the paper is carried, which presses the 
paper against the type wheel whenever the armature of the 
press magnet is attracted. An adjustable limit, against 
which the press lever strikes, varies the force of the impact 
of the pad against the type wheel, and the consequent dis- 
tinctness of the impression made by the types upon the 
paper Fixed on the same shaft with the rotary pad is a 
feed wheel, with very fine teeth on its edge, and a feed 
ratchet, with very coarse teeth, and these three all revolve 
together. A pivoted hard rubber disc, called the pressure 
roller, is held by a projecting arm attached to the press 
lever, over the paper, and holds the latter down on the 
sharp teeth of the feed wheel, so that when the latter re- 
%'olves the paper revolves with it* When the pad is moved 
upward, a feed dog, rigidly fixed to the frame of the ma- 
chine, first shps over one of the passing teeth of the feed 
ratchet and then drops under it. When the press lever falls 
this dog retains its clutch on the tooth in the feed wheel, and 
it is obvious that the latter must revolve, since the former can- 
not move upward or downward. Another pawl, called the 
lower or under feed dog, which is simply a straight piece of 
steel spring, fastened to the frame of the machine, falls be- 
tween the teeth of the feed ratchet on the opposite side to 
the upper dog, and catches on the flat side of the teeth, 
so as to prevent a backward rotation of the pad when the 
press lever moves upward, and the teeth of the feed ratchet 
are thereby rubbed against the upper feed dog, in order to 
push it aside to allow one tooth to pass. 

The unison device and transmitting apparatus will be de- 
scribed in our next article. 

{^Tq be continued.) 



THE LAW BATTERT 

« — — ' — ' — *■*?••« ' — ~-- — — — - 

The Best Open Circuit Battery 

In Bvery respect, beyond any question whatever. 

STTPPLAN TING AIX OTHERS. 

With its introduetioo. Battery Trouble and Battery Bxpenne 
become thing^s of the past. Now almost iiniverKalJy um-d 
by the Telephone Kxchanj^es i»f the whole «_*ountry, 

SEMD FOR CIRCULAIi AND SCHEOULE OF PRICES. 

Only $1.25.' 



liaw Teleg raph C o., 140 Fulton St., New York. 

liECILANCHJE: BATTERY. 

(patentedJ 




7f^£ ELECTRICIAN. 



S7 



'?r 



r»-^tLir( 



New 



■,J«*^ 



■^ 



K-rci 



-THE — 



Great Telephone Battery, 



THK 11 EA LIZ AT ION OF 



SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 



Free from ucid. EinitF no CHlor. Docd not ^et out of order. Laests m ithoat riucwtil from nil itK>ntii(> lo 
pevcra) Yeara, at:cordlii£ to ase, 

ADOPTED AND USED BY 
&I) the Telephone ComfMinlM and Szchangcft In the trnited Stuit h. 
liae I^am BAttery \% more eully And cheaply cleAmd stiiU r«inc\ved than any nthc^r balLerj. fievrnrc of 
IPnrRIlfGKMKNTS AKD WORTH LKSS IMITATIONg. 

Kv*ry genuine Leclmneh© Battery ha« the wordt Plle-L.«oliinolie Atampi-d on llie curhoo 
heiid« jar and nrlismB, AJt olhera are fpuriotjei. 
" Priam '' anct Poronr Ct^ll Uattencf for sak In any qurttitity. Z(iic and Sal Ammonioc of *npmor f^iinlKy 

THE LECLANCH^ BATTERY CO., 

OR 149 West 18th Street, New York, 

L. G. TILLOTSON & CO., General Agents, 

8*7 Day Street, Ne-vsr York. 



DR. JEROME KIDDER'S 

Electro-Medical Apparatus, 



h*mi wHiKTior to all olhere, acknowl 
AUo, Flmt I'reuilnin by Anicririiii 



For which he ha* received lettera-patont for imfrrovemonte rt-ndcrliiir 

t'dvv'd by iiwardfi of Flmt Premium at Centennial; Alfo, Flmt I'rei 

Iiiititiite« from IKTS to \^\ iticlui-he; Tw« i^llvrr Mt-ditlii at ClnciiifiAtl liuluHtrJtU Kx:jiOi^itJo», 
In the Fall of 1881, hiKheM awardi^ jj^iven. c;OLn Ml':i>AL wa« awardt;d hy Aiuerlcun Intititute in 
1875, to diatinpaish th« Apparatn* aa of the Flrat Order of ImportttJice:— 

Dr. Jerome Kidder's Improveli No. 1. Physician's Office Electro- Medical Apparatus. 

Improved No. S. Physician's Visiting Machine, with lura-down Helix, 
Improved No. 3. Physician's Visiting Machine (another form). 
Improved No, 4, OBBce and Family Machine* 

Improved No. 5, Tip Baitery\ Ten-Curreni Machine (see cm), a most 
perfect an J crnvenicnt apparatus, the invention of Dr. Kidder. 

WV ALaO MAIS AHO KVX1* ON HAND 

-««^ SUPERIOR GALVANIC CELL BATTERIES, -Jf-*-!- 

From Sii lo Thirty-»li Cello, 
Al*l>, FOCKXT INDUCTION APPARATUS. 

.Jerome Kidder Manufacturing Co., 820 Broadway, N. T. 
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assumption, the extreme sensibility of this instrument may 
be thus explained. 

The repulsion between the gold leaves, depends on the 
quantity of electricity with which they are charged. This 
quantity, in turn, depends upon the difference of potential 
between the leaves and the conductors in their neighborhood; 
for, if the columns or strips of tin foil are omitted, and the 
entire instrument insulated, but little electricity will reach 
the gold leaves, even from a highly charged body, and they 
will be, with difficulty, af- 
fected. The ordinary elec- 
troscopes are enclosed in 
glass, the surface of which is 
varied in potential, by condi- 
tions over which we have no 
control. Faraday has shown 
that the case should be metal, 
or the glass covered with a 
cage of wire gauxe, the 
meshes of which are close 
enough to keep the whole 
surface of the glass at one 
potential Then, if the col- 
urans be connected with the 
earth, whenever there is a 
difference of potential be- 
tween the cap of the instru- 
ment and the earth, the leaves 
will freely show it.'* 

Sensitive as it is, the delicacy 
of Bennett's gold leaf electro- 
scope may be increased by the 
combination with it of the con- 
denser, Fig. 46, a device which 
augments the effect of an elec- 
trical influence communicated 
to it.^^ 

Neither of the above in- 
struments tells, at once, which 
kind of electricity is communi- 
cated to it. 

Bohnetiberger*s electroscope, Fig. 47* which dates from 
the year 1820, and indicates not only a most inconceivably 
minute trace of free electricity, but at the same time, 
whether it be + or ^ — is, therefore, by many esteemed the 
best. It consists of a small Zamboni pile, of about 500 
pairs, supported horizontally beneath a glass shade, and con- 
nected through the bent wirfs a, /^ adapted to its ends with 
two gilded parallel plates/, w, which form its poles. One 
of these is, therefore, always charged with -f- the other with 
— electricity, and between them hangs a c ^^^ ii 
strip of gold leaf </, g^ which romrnunlcates fi\^ 
with the plate «?, n^ through the rod c. Nor- /^'^ \ 
nially, the leaf is equally attracted by both 
poles, and hangs quiescent, but the presence 
and nature of the slightest trace of electricity 
communicated to it, is shown by its motion 
toward the plate which has the opposite po- 
larity.'* 

BALANCED NtEDLE ELECTROSCOPES. -^^ ■«7. 

Under this general title, electroscopes of the second 
class are included ; *ind the earliest and simplest representa- 
tive is that shown in Fig, 48, which consists, essentially, 
of an insulated needle, free to revolve. The needle being 
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.r\_^ at rest, an electrified object brought near 
one of its gilded terminal discs repels it, but 
even though suspended by a fibre of raw silk, 
the necessary torsion of the fibre limits its 
delicacy. 

More sensitive is the modification, Fig. 
49, which is constructed of a bent wire, sup- 
ported on a pivot, and extended by tw^o ad- 
justable straws, in the ends of which, short 
i' pieces of wire, terminating in gilded discs, 
"^ ^are inserted.'* 

Tyndall's lath balanced on an egg, is a 
n 



"o 



Fig. 4S. 

variety of 
this device 
which sup- 
presses the 
metal point/'* 
Next in 
order of sen- 
sibility, is the 
modification, 
Fig*5 V con- 
structed of Fig.A^. 
Straws, needles, and balls of pith.*' 

1 ^*S* 5' presents, finally, Peltier's 
electroscope, the most delicate of this 
class,** which con- 
sists of a carefully 
poised aluminum 
needle, normally 
maintained by a 
magnet in the mag- 
netic meridian, and 
a frame surround- 
ing and in electrical 
J connect ion with it, 

^ so placed, that when 

> the needle is at rest, 

^^^^^ it is nearly in con- 

tact with its gilded terminal discs. Frum the same prin- 
ciples which explain the delicacy of Bennett's electroscope^ 
it derives so great a sensibility that the least electricity 
applied to the frame (r, //,) will repel the needle. 

Experience indicates that electroscopes should be en- 
closed in cases, which may be kept dry, internally, by calcic 
chloride, or hydric sulphate; and may, when necessary, be 
dried externally by a hoop of wire, wound with cotton wool, 
saturated with alcohol, which, when ignited, forms a circle 
of flame, to be passed once or twice over the case. But a 
coating of atmospheric moisture, on the outside, is some 
times desirable. Needles and suspending wires may be 
advantageously made of aluminum, and torsion threads of 
spun glass. 



Fig, 51. 



In one of IHF, course of tecturcs upon '* The Sun and Sl:irs,** 

which Prof. S. P. I^ngley is delivering at the Lowdl Institute in HostoRi 
the speaker said that the light of the sun is two and a half times as bril- 
liant as the same area of electric (arc) light; and that if a calcium light 
be held between the eye and the ^un, the tight would appear to t)e a black 
spot upon the sun As a measure of comparison, in assisling the com- 
prehension of the inliinte quantity of light throwTi off by the ?iun, he 
remarked that if there was an electric light of 2000 candle power on each 
square foot of the surface of the earthy then the whole Hght from the 
earth would be less than one-billionth that from the sun. The intensity 
of the sun -light \> one hundred and thirty thousand times that of a 
standard candle. 
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THE ELECTRIC LIGHT ON BOARD VESSELS, 



THE English " Edison Electric Light Company" has 
recently made arrangements for lighting the two 
vessels : the Taravvera, and the Waihora, belonging to the 
New Zealand Union Steamship Company. The first vessel 
was built by Messrs. Denny, in their yards at Dumbarton. 

The dynamo-electric machine^ and the Brotherhood motor, 
which works it, were placed in a small room some ii ft, x 
JO ft. lo in. X 6 ft. 3 in., adjoining the engine room. The 
conductors were very carefully laid, perfectly insulated 
wires were used, and they were protected by gutta percha 
and an impermeable coating of paraffined thread. Extra 
precautions were taken to have the current interrupted in 
case of over-heating. The lamps are the Edison model, of 
i6 candles, requiring an electro-motive power of g6 volts lo 
produce their normal light. 



IMPROVEMENTS IN ELECTRO-DEPOSITION 
OF BRASS AND BRONZE 




The generator is an Edison dynamo, slightly modified to 
'diminish the velocity, so that it can be worked directly by 
the steam motor The following are the principal details: 
Resistance of armature, o,i ohm ; resistance of each e!e- 
I nient of the magnetic field, 20 ohms ; speed, 475 revolutions 
per minute; electro-motive power, 96 volts; current, 120 
amperes; length of armature, 63 inches ; diameter of arma- 
ture, 125 millimetres; number of lamps supplied, 150, of 
16 candles each; resistance of the heated lamps, 125 
ohms. 

The three cylinder motor which is used, has cylinders of 
175 millimetres in diameter, with a run of 112 millimetres, 
and develops a maximum power of 20 horses. Both the 
motor and the electrical machine are mounted on the same 
foundation slab, which is firmly screwed down on a teak 
I flooring, 75 millimetres in thickness. The annexed drawing 
gives a general view of the arrangement adopted. 

The experiments were perfectly satisfactory. The ma- 
chine worked with the greatest regularity, and without any 
periodical variations of intensity, that are sometimes so 
difficult to avoid. Electric lighting is one of the improve- 
ments that passengers most appreciate during a long voyage, 
and its general introduction on vessels, is now imperative.^ — 
L* Eleciriden. 



WE learn, from a forci^ cotemporar)', that some improvements in the 
clcctrcMleposilion of brass, bronze, and other metak, have t)een 
recently patented by W. H. Walcnn, of England. The atj^olute adhe- 
sion of the coating to the metal, together with constancy of the 
solution and softness and ductility of the deposited metal, arc the results 
of the methods used. The first part of the invention relates to electro- 
depositing copper upon iron and similar metals, so that the coating may 
be adherent and in a soft condition. Preferably, the solution used is 
compounded of thirty-two ounces avoirdupois of cyanide of potassium 
(70 per cent real cyanide) and one ounce of neutral tartrate of ammonium 
per gallon of liquid, and it is charged wlh copper by electrolytic means ; 
th( solution is then made complete by the addition of cupric ammonide. 
The solution is used at a boiling heal, or near thereto, namely, from 150"^ 
Fahrenheit to the boiling point of the solution, whether the solution be 
under pressure or not under pressure. The effect of heat upon these 
solutions is to soften the coating of copper, and to increase the rate 
of deposition very materially. The following example of the application 
of this process produces a result, which* it is stated, has never been 
attained by any process up to the present time. Thin sheet iron plates, 
treated In this manner, have the coating so adherent, that repousse work 
may be executed on them w^ithout interfering with the continuity of 
metal, or without exposing the underneath or coated metal. If a plate be 
hammered to destruction , the copper coating will be simply extended over 
the iron where it is cracked or broken. The second part of the invention 
relates to a method of preventing the too great cvajmralion of a solution 

which is heated during deposition. 
The conducting wires, from the source 
of electricity, arc passed through the 
depositing tank, but are insulated 
therefrom, and all rods or wires for 
suspending anodes or cathodes, have 
their bearings upon inside slielves^ 
mounted with slabs of non-tonduct- 
ing material. Over the whole, and 
dipping into a water seal, is a counter- 
balanced cover, that is rcmovabic 
by means of pulleys and slinging 
chains. To an aperture in the cover, 
is adjusted a long condensing worm 
tube, opening into an upper vessel 
or box, that contains matenals which 
arecaf^ble of condensing, or absorbing 
or combining with the gases that escape. The liquids flow back down the. 
tube into the tank. This improvement applies to cj'anide coppering, brass- 
ing and bron ring solutions, to gilding solutions, and to all electro^depositing 
solutions that are heated. The third part of the invention relates to working 
copper, brass, bronze, gold, and other electro-depositing solutions, in a 
closed vessel under a known pressure, the pressure being applied by heating 
the solution or otherwise. This plan has the great advantage of preserving 
the purity and stability of the solution, and of preventing its waste by 
evaporation; it enables the electro-deposit to be uniform over the surface 
of the cathode, and to be of compact and uniform quality throughout. A 
high pressure is not recommended j a single atmosphere is in general, more 
than sufficient. The closed vessel may be used for solutions in which 
there is free ammonia, or where it is essential to keep the solution free 
from dust, or where other conditions arise in which it is necessary to 
inclose the solution, although neither appreciable increase of pressure 
arises, nor is heat applied . If there be much gas or va[x>r coming off, 
the condensing worm tube opening into a vessel may be employed. 
Another improvement consists in adding to the charged and finished 
solution in the cold ciipric ammonide, until the solution is jilightly green 
in color. In a solution treated in this manner, it is exceedingly difficult 
to isolate the combination containing ammonia, so as to obtain its 
formula ; but, from the constancy, persistency, and stability of a solution 
treated with cupric ammonide, as above described, it seems roost probable 
that a definite ammoniacal salt is formed, which is not decomposable (or 
is dil^cult of decomposition) at a high temperature. 
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THE LARGEST ELECTRO-MAGNET 



THE largest electro-magnet in the world, according to the German 
Humboldt^ is that in the physical institute of the Greifswald Uni- 
versity. It is made of 28 plates of iron, each 7 millimetres (about 1^ in.) 
thick. A massive iron core was not permissible, owing to the cost and 
other difficulties. These plates were so cut that their width corresponded 
to the consecutive parallel chords of a circle seven times 28 mm. (20 in.) 
in diameter. They were heated in a fire, and bent to a horseshoe form 
The sides that were to be opposite each other, were varnished or 
lacquered, to make the action of the extra current as great as possible, 
and then they were fastened together. The projecting edges were then 
filed off smooth. In this way a horseshoe magnet was obtained that is 
1,270 mm. (51 in.) high. The diameter of the cylindrical core is about 
8 in., and its total length g ft. The distance of the poles from the centre 
of the cylinder is 24 in., and the weight of the core 1,381]^ lb. The 
magnetizing coil is partially of copper ribbon, and partially of copper 
wire. The strips of copper are in rings of 15 windings each, separated 
from each other by strips of gutta percha, and soldered together to form 
a continuous-current. The copper wire is put around it up and down, 
two and two, with thick paper between the layers. There are five double 
layers of two wires each, so that with the copper ribbon there are 25 
courses, one over the other, the weight of them being 605 lb. Total 
weight of core and coil, 1,98632 lb. 

For comparison we give the size of other large horseshoe electro- 
magnets : 

'^ Faraday's. Pluccker's. Greifswald. 

Length of core 46^^ in. 53 in. 108 in. 

Diameter of core 40 in. 40}^ in. 80 in 

Weight of core 1423^ lb. 185 lb. 1,381 lb. 

Distance of poles 6.0 in. 11. 4 in. 24.0 in. 

Number of layers of wire. .3 3 25 

Total weight 187 lb. 262 lb. 1,986 lb. 

The iron core is cemented in a box made of stout oaken plank, and 
resting on wheels. The current is generated by 54 Grove-Poggendorff 
cells. With this jwwerful instrument a great variety of experiments can 
be performed. When a copper cylinder, containing 40 grams of Wood's 
fusible metal (melting at 65"^ or 70° C), is rotated between the poles, it 
melts in less than two minutes. A rotating copper disc, 10 in. in diame- 
ter, which can be rotated rapidly in a vertical plane by means of a 
weight, is almost stopped on closing the current. The rotation of the 
plane of polarization in Faraday's flint glass is seen when the light passes 
through it only once. By using a sugar solution in a tube 8 in. long, the 
plane of polarization changes from red to light blue on reversing the 
poles. The magnetic action on liquids, gases, and flames can be made 
visible to a large audience. 



SPARKS, 



Some electric api'ARATIS connected with the walchmens' 

clock in a mill did not operate satisfactory at times, and an examination 
showed that there was an "escape" of electricity, while the machinery 
of the mill was in operation, but there was no such indication at tests 
made at night or during the noon hour. It was finally decided by the I 
electrician in charge of the matter, that the sparks of static electricity j 
from the belts formed conductors from the wires to the ground, and it is 
stated that the difficulty was removed by changing the position of wires 
from proximity to belts. While we are not in a positi(m to deny that a 
succession of sparks could be the source of the difficulty, it is more | 
probable that the motion of the machinery, moved some conductor against . 
the electric wires. We recall a similar instance, where one of the wires ] 
of an electric light circuit in a mill, was swayed against a watcr-pipe, by , 
the jar of the mill when the machinery was in motion, but it hung away 
from the pipe when the machinery was not in operation. As in the first , 
instance, tests made outside 01 working hours, showed that the line was . 
clear, and then when the dynamo was in use, a test by a ground wire, ■ 
showed the presence of some other ground connection ; and. as a natural | 
consequence, those in charge of tlie lights were disposed to doubt the 
adequacy of the magnets used to test the insulation of the system. 



The Parc Montceau, placed in one of the most fashionable 

parts of Paris, is now lighted by Jablochkoff candles with success. 

The principal streets of Grand Rapids, Mich., and a 

large number of stores, hotels and business houses in that city, are beauti- 
fully illuminated by 170 of the standard lights of The Fuller Electrical 
Company. 

A STRONG BREATH. — On a clear, frosty evening, some young 

men were chatting in Madison Square, when one noticed that the electric 
light showed the shadow of the vapor in the breath, very clearly upon the 
pavement, and called those present to witness, that his companion's 
breath was strong enough to cast a shadow. 

The Wheeling Electrical Company, organized some months 

ago. has recently placed itself in position for continuing the operation of 
The Fuller Electrical Company's system, which it has had in use for six 
or eight months past, and for materially extending the same in the city 
of Wheeling and its vicinity. 

On a coal wharf, in Lynn, a St. Bernard dog, in the office, 

barks when the telephone call rings, if no one is in the office, but when 
any one is present, he does not appear to notice it. So, when the main 
office, in the business quarter of the city, wish to communicate with the 
wharf, if they hear a good natured bark, it is known that no one is in the 
office on the wharf. 

Mr. Geo. F. Milli ken, for many years manager of the Western 

Union Tel. Co. at Boston, Mass., has lately established an agency for 
the sale and installation of the apparatus of The Fuller Electrical Com- 
pany, having his headquarters at 37 Pearl Street, Boston. 

In explanation of the statements made upon the increased 

economy of steam navigation, in the editorial of our February issue 
(page 42), we would state that the Persia (1856) consumed 14,500 pounds 
of coal, during the passage across the Atlantic, for every ton of cargo. 
The Arizona (1882) has made the passage with a consumption of 450 
pounds of coal to the ton of cargo. 

Messrs. Mawson and Swan, of London, have introduced a 

small accumulator, which is said to be capable of supplying one lamp 
continuously for two hours. The power of the lamp is not mentioned, but 
it has been used for taking photographs. The accumulator weighs five 
pounds. The modified Plante secondary batteries, used at the Savoy 
Theatre, weigh less than four pounds, 

Electricity furnishes a new way of obtaining money at 

fairs. Place a coin in a basin of water, connected to one wire of a coil, 
and for a dime or so, allow persons to try and pick out the coin, on con- 
dition that they hold the other electrode. It is advisable that the resist- 
ance of the water be decreased by dissolving salt in it. If the batter}' and 
coil are properly arranged, no mortal can grasp a coin under four inches 
of water. 

A gen'ILE.man, when in an office at the comer of Oliver and 

High Streets, Boston, was much startled because a thread of fire reached 
from his ear to a gas fixture. He had previously been in a manufactory, 
and wearing rubber overshoes, became charged with electricity from belts, 
and his gloves prevented a discharge when touching doors, etc., until the 
aforesaid ear came in proximity to tlic gas fixture. Several persons wit- 
nessed this phenomenon. 

The London yV///<'j, says : In following the development of 

electric engineering, all the world is learning new terms and new language. 
Words which three years ago either did not exist or were understood only 
by men of science, are to-day in the common language of engineers and 
their workmen — to-morrow will be used by the general public. ** Electro- 
motive force " and "current," *' volts" and amperes," are becoming terms 
as well known, as " pressure of water" or *' cubic feet of gas," and it is 
necessary that this should be so, as the time is fast approaching when the 
public will find their quarterly bills for the supply of electricity made out 
I in ** volts " and " amperes," and will have a right to sue their local electric 
company if their daily supply of " current '* is insufficient, or is given at a 
wrong "electro-motive force." 



'^=— Nature says, a new electrical paper, Ehdrtdfy^ has issued its 
first miitiber at Bada-Pesth. It is written in the Magyar bfiguage* The 
iirst paper of this description ever pubUslied was called L^s Archives df 
r EkitridU^ aud was published by M. dc la Rive» at Geneva, in 1S40; 
and the first issued in England was edited by the late Mn Walker, in 
1^43* under the title, Ekctrhal Afa^azine^ None of these papers lasted 
for more than three or four years* 

The auvantace or lighting vessels by electricity was clearly 

demoQiitrated recently. The stcaraer Carolina, of the old Bky Line, 
between Mtimorc and Norfolk, ran into the Uritish steamship Rivcrdule^ 
in a dense fog off Cedar Point, on Chesapeake Bay* The electric lights 
of the Carolina were extinguished only in the damaged part of the boat, 
and her officers think that if she had been lighted in any other way, a 
conflagration would huvc followed the ooUiston. 

— — A YOUNG MOTMSic, hearing her infant cough, in the night, sum- 
mtmcd the family physician by telephone. The doctor did not wish to 
come out in the storm, unless it was absolutely essential, so Ijc asked 
many questiunSt relative to the chflracler of the difficulty, but the answers 
were unsatisfactory, until the infant was held before the transmitter, and, 
by its cough, satisfied the physician that it waj* merely a cold, and not the 
dreaded croup, and therefore advised them what course to lake, 

A CONDUCl ING WIRE of a Brush day circuit, was cut by tlic 

employee of a rival company in Boston, the other day, and his unapprc- 
ciative employers informed him that they carried on a competition on a 
different basis, and gave him permission to find employment with s<jnic 
other company. Nevertheless, the man will never do so again. The 
blinding flash of an arc, about two feet in length, scared him and made 
the nippers blue ; and, although standing on a floor, he received a severe 
shock, probably from the pulsations of the current. 

The New Capitol coMMissiONEns, in their annual report to 

the L^islaturc. state that the results of the Maxim and Weston instalia* 
tion at the Capitol has been most satisfactory. That the advantages 
derived frtim the use of the electric light » are not only in the fact that the 
light is steadier, clearer, more healthful, and in ever)* way more desir- 
i able than gas, but it is more cconomicaL The commissioners recom- 
mend, in view of the economy in cost, and the healthful and perfect char- 
acter of the light, that it be introduced into the legislative departments 
and suites of rooms, 

— — The ventilaiion of the btute House, in Boston^ has been 
poor, and the difficulties in the way have not been fully mastered, by the 
cjcpcnsive and tliorough changes, made at various times. With the in- 
crease of business, in this building, the matter of ventilation has been a 
serious question, A partial solution is to be attempted, by preserving 
some of the air from vitiation, by substituting electric lights for gas* 
Speaker Marden has api^jcarcd before the Committee on Public Health, 
relative to the matter, and it is said that the legislatioa necessary to make 
the change in light, will be carried into effect, 

At the annual fair of a Grand Army Post^ a very neat elec- 
trical railway, made by a youth of eighteen years, attracted much atten- 
tion. The railway was five inch giiugc, and ran around the hall, about 
Icn feet above the floor. The two rails formed the conductors %A a bi-cliro- 
mate battery of four cells, while a small motor was contained in the loco- 
{nijttvc. This apparatus did good service in advancing the objects of the 
fair, by giving patrons an opp<irl unity to place a dime in any compartment 
of the four cars, fonning the train^ when the train would speed to the 
other terminus, and each ten cents replaced with a sealed package, on the 
'* grab box '* principle. The current was reversed in the rails, and the 
train returned. The train was stopped in a verj' ingenious manner, by 
leaving an opening in the rails, about ten feet from the terminus, where 
it also met with an up gradt% The withdrawal of the motive power, and 
the slight ascent, were enough to bring the train to an easy stop, when it 
was caught by a latch ; when the latch was opened, the train would move 
along the incline, by virtue of its own weight, to the place where it would 
rc4ch the portion of the rail way which fotrmecl the conductors. 



The principle of the well-known apparatus, using the bending 

of a compound bar of iron and brass, to close a circuit and sound an alarm, 
when the temperature of a room exceeds a fixed limits hits been put to a 
novel use, as an alarm for hot journals, in a large shop in Hartford, Conn. 
In the journals of all the shafting, except the countershafts, arc 5mall bars, 
made by soldering a brass wire against a thin strip of steel. When any 
bearing becomes wann, the bar bends, as the brass wire expands in the 
proportion of live parts, to every three pjirts that the steel expands. The 
bar is secured at one end, and, when bending, upens a circuit, and gives 
an alarm in the engine room. There are several circuits, so that the 
vicinity of the diflficulty is known at once. The bars arc so regulated, 
that an alarm is given long before a journal becomes seriously warm ; 
and since its use there has been no diflficulty, caused by hoi bearings. 

At a recent ADJ>R£SS after the dinner given to General Sherman 
on his sixty-third birthday, he eloquently said: When we who are seated 
at this table tonight, ltx)k back over the past half century and compare it 
with any other equal period of which history treats, we must cimfess that * 
our lot has been a happy one. Steam and electricity have brought all 
parts of the human f;imily into closer and more frittidly relations, and 
give just reason fi»r hope, that before another century passes, Bums' 
prophecy will t>e fulfilled — 

'* Wben nuLti Ui nuin the world o'er 

Shall brotlieri* be for »' tU*t," 

The photograph, the telephone, the McCormick reaper and hundreds 
uf labor saving machines have, in our day, vastly added to the worId*5 
wealth, and the ability of every man to enjoy his fair share of the fruits 
of the earth, and the embellishments of life. 

The Law^il Diiiiy Courier says: The circuits of the Eleclric 

Light Company (Amoux and Hochhausen). at I^wrencc, Mass , arc ar- 
ranged with much judgmenL Starling from the lighting station on the 
south side of the Merrimac River they cross over to the city, and ure 
placet! on poles along an alleyway between the two p;irallel business 
streets. As the wires enter at the rear, the faca<lcs of the buildings arc not 
defaced by wires reaching from every direction in space. The wires are 
of like polarity as they reach the station, »nd as one and the other alter- 
nately loop to customers, there is rarely a difference of potential between 
the two circuits, where they appro;ich each other, of more than that due 
to four lamps; and the difference is never enough to cause any of thuse 
deplorable accidents which sometime happen to careless workmen. After 
extending through the business portion of the city, the wire* cross on 
another bridge and return to the lighting station. 

— — 'TiiK Telegraphic and TELEPitoNtc Proticcior Comi'any, 
of Philadelphia, is a corporation recently organised, with a capital of 
$f ,O00,O0G, for the purpose of introducing the new scientific apparatus, 
from which it takes its name. The Scifftfi/ic Tiims anii Mtrcantite Ke^xUr, 
say? ; that the " protector" w*as invented by Mr M. D, Conolly, of this 
city, and is not only the best device for the purpose yet brought out, but the 
only completely automatic protector now known. Externally, with its 
two magnets and its knobs, it looks to the eye of the uninitiated, very 
much like a small telegraph instrument ; but it is really, as its name im- 
plies, an automatic protector, intended to divert or neutraliaie any sudden 
overplus of current; and, according to the testimony of electricians. guar« 
antccing entire immunity from the many accidents caused by a sudden 
excess of electricity where it is not wanted. From experiments made, it 
appears that the new invention, as long as the currents are normal, re- 
mains in quiet expectancy and vigilance, abstaining from all interference 
with the working of the instrument, telegraphic or telephonic, jis the case 
may be , but the moment its magnets become^ so to speak, conscious that 
the passing current is abnormal, its wire instantly connects itself with the 
instrument, assumes the responsibility for the excess, and by the action 
and reaction of its magnets, neutralizes the same before it can do any 
damage. The numerous accidents that have already ovtcurred in conse- 
quence of an excess in the electric current, render this little iUtachment a 
most timely and useful invention. Thorough tests have been made, both 
in New York and Philadelphia, and from all it has come out triumphant. 
At the Western Union ofiices in New York, thirty-two tests were made 
before the celebrated French electrician, M, fJe Imfreville, and Mr, CI. 
C> Hamiltoa, another distinguished expert; all resulting most satisfactorily. 



84 



THE ELECTRICIAN. 



— We hear more of the effects of the electric storm ; and in addi- 
tion to the phenomena already mentioned in previous issues, we have 
learned of so many instances of its effects upon electric light systems, 
that it is probable that there was not a public lighting cin;pit in New 
England, where it was not found necessary to reduce the number of 
dynamo machines upon circuits driven in series, or to diminish the speed 
of the armatures, in order to keep the lights in satisfactory condition. In 
Springfield, Mass., out of twenty-four wires in one telegraph office, it was 
rarely that over two could be used at any time In the central office of 
the Haverhill Telephone Co., the terrestial electricity kept the armature 
of the call to the magnet, so that no signals could be transmitted, because 
the alarm could not be used to notify persons. The terrestial current was 
not constant, and efforts which were made elsewhere, to neutralize it by a 
counter-current from batteries, were unsuccessful. It is. indeed, fortu- 
nate that no destructive fires were due to any effects upon the electric fire 
alarm systems, so that an alarm of Hre was not signaled to the depart- 
ment. Yet, such results would have ensued, if fire alarms had been struck 
at certain times and places. 

On Friday evening, February i6, about 300 gentlemen 

assembed at Hotel Vendome, Boston, by invitation of Spencer Borden, 
the Manager of the Edison ElectricOompany for the New England States, 
to listen to an explanation of the system, in reference to the formation of 
a company for lighting a district in Boston from a central station, similar 
to the one in New York. Major S. B. Eaton presented a clear and con- 
cise statement of the salient points in the Edison system of electric light- 
ing. Without digressing into any comparisons with other methods of elec- 
tric illumination, he gave some interesting facts relative to the Edison elec- 
tric lighting station in New York. Since opening the station on the 4th of 
last September, the electricity has been continuously furnished, day and 
night. There were serious defects in the engines, which gave trouble at 
first, but they were not of an electrical nature, except so far as irregular 
speed of engines interfere<l with the uniformity of the current produced 
by the dynamos. Now, that new steam engines have been introduced, 
ever)*thing is satisfactory. The statement was made that the company 
had invested $1,750,000, and from a beginning of 85 customers, had 
reached 319 houses, which require 6,501^ lamps, and the number is being 
increased daily, as fast as the wires can be installed by their men. Of 
the 40,000 gas burners in this district, 25,000 were used between 5 and 6 
p. M. Mr. Sp<;ncer Borden exhibited maps of a portion of Boston, which 
it was proposed to light by Edison lights. In the district bounded by 
Bromfield, Tremont, Boylston, Kneeland, Kingston, and Franklin Streets, 
which is about 2,000 feet long, and 1,000 feet wide, are 34,000 gas jets, of 
which 24,489 are burned between 5 and 6 \\ M. Less than 20,000 Edison 
lights would be the etiuivalent of these gas lights. This district contains 
one gas jet to every 90 square feet area, and is, therefore, expected to be a 
much richer district in prolxible returns than the New York district, where 
there is one light to 20S square feet, or about 43 per cent, as much light 
used over a given area. Short remarks were made by Mr. Thomas A. 
Edison, Mr. Henry Yil lard, and others. Statements* of the finances of 
the central lighting station in New York, which were of a most satisfactory- 
nature, were shown, but not for pubhcation. It was announced that the 
policy of the Edison Comp;my would be to begin the formation of light- 
ing comjwnies in the leading cities. 



ILL UMINA TION OF INTERXAL CA VI TIES B Y 
MEANS OF THE ELECTRIC LIGHT 



AT the last meeting of the Northumberland and Durham Medical 
Society, I exhibited Mr. Payne's improved electric light appliances, 
anil showed how some of them might be employed for microscopical and 
clinical puri)oscs. For the jxist few months 1 have been engaged with 
Mr. Payne in suggesting adaptations of these instruments to the purposes 
just alluded to. Remembering that Sir Henry Thompson, more th.in a 
year ago, explored the bladder by means of the electric light, and that 
Leit/, of Vienna, is devising in>lrumenls fi»r illuminating the ihnut, 
posterior nares, bladder, uterus, \c., Mr. Payne made an instnmient by 
means of which the throat could be examined. Having at the present 



time a patient in the infirmary who is suffering from hydatid disease^ of 
the liver, and on whom the operation of abdominal section with indsion 
of the liver had been performed, took advantage of the opportunity and 
succeeded in lighting up the interior of the cyst by means of the electric 
light. For this purpose Mr. Payne devised and constructed a brass tube, 
electro-plated, nine and a half inches in length, and eleven-sixteenths of 
an inch in diameter externally. One end of this tube was funnel shaped, 
and the other was closed by a piece of glass; doi^ii this tube was inserted 
a narrow c\*linder, which carried a Swan's lamp and the electric wres. 
This tube, with its glazed extremity, was smeared with carbolized oil 
(although in future I shall use carbolized glycerine for the window of the 
tube), and with gentle pressure I succeeded in passing it through the 
abdominal incision into the interior of the liver. The bump was at once 
lit, and I had the pleasure of obser\'ing a grayish red condition of the 
wall of the cyst, studded across which, were numerous yellow-white spots, 
evidently pus; a slight oozing, or sweating, was also noticed on the wall 
of the cavity. The illumination of the interior of the liver by means of 
the electric light was in every way satisfactory and successful, and although 
it is of little aid in the treatment of the case in question, it has shown us 
that the lighting up of the internal cavities is not only a possibility, but a 
matter of comparative ease. With the extremely small size of the Svran's 
lamp required (it is not much larger than an ordinary bean), and which 
gives a light equivalent to that from three candles, and with the improved 
instruments which Mr. Payne is devising, I see how the electric light 
might become useful in operations for vesico-vaginal, or recto-vaginal, 
fistula, and in certain diseases of the bladder. Before making use of this 
illuminating endoscope on the human subject, I tried its effects in a dark 
chamber ; I read with ease a piece of print placed therein. 

MR. Payne's report. 

Leiber's arrangemer t contains an electric lamp in which platinum wire 
is heated by means of battery power and rendered incandescent. The 
arrangement I made is of much simpler construction, gives a perfectly 
pure light, and develops less heat. It consists of an electro-plated outer 
tube, nine inches and a half long by eleven-sixteenths of an inch external 
diameter, glazed at one end with a stout piece of plate glass made perfect- 
ly secure and tight. 

A Swan's electric lamp is used, the filament of which is carbon and 
rendered incandescent by means of battery power. It is hermetically 
sealed in a glass shade; and water, conveyed to and fro through very small 
brass tubes, is made to circulate round the lamp. The light from this 
lamp is perfectly pure, and exhibits the conditions of things in their true 
and natural color. For prolonged observation, I should prefer to use 
either a Grove's or Bunsen's battery, but in the demonstration just 
referred to, four cells of a modified Leclanche battery were emplo3red, 
and answered admirably. It is advisable to have as great a pressure as 
possible for the water supply, so as to insure perfect circulation, and for 
this I suspended from a hook, fixed near the ceiling of the room, a tin can 
containing water, connecting it -with the brass tube by means of lengths of 
india-rubber tubing. — Thomas Oliver, M.D.. M.R.C.P., Physician to the 
Infirmary, Newcastle-upon-Tyne, and J. B. Payne, F.R.M.S., Newcastle- 
upon-Tyne. — {^Ffvm the British Medical Journal.) 



BOOK NOTICES, 



ALLISON'S WEBSTER'S COUNTING HOUSE DICTIONARY 
AND DICTIONARY OF ELECTRICITY. W. L. Allison, 
New York, Eighth edition. $3.00, post-paid. 
The first mentioned work contains 3S4 pagc*s, and is based on Web- 
ster's dictionar)', of the same title. The extensive sale of this book, has 
made it so generally known, that we may omit particular reference to its 
worth. The Dictionar)' of Electricity, that is bound with it, vrould de- 
serve especial attention from us, had it been compiled with the ability and 
fulness which the subject requires. The plan is undoubtedly good, and 
in the absence of any similar work, it may be of some use. Electricity is 
a young giant, as it were, that is still in his swaddling clothes. Itsgrrowth 
has been rapid, and any treatises on the subject will have to be revised at 
frequent intervals. To properly' present the advancement and present 
state of the science, would require much labor, care, and the collaboration 
of eminent specialists. Frequent reference is made, in the present work, 
to prominent publications, and thus the searcher after information is at 
least given further directions. The volume is tolerably well printed, and 
is strongly and tastefully bound. 



BUSINESS NOTICES, 



A MECHANICAL ENGINEER, of twenty years* experience in the 
manuf.icture, construction and management of Maxim, stationary 
and mining machiner\-, wishes to connect himself with the Electric Light- 
ing business, cither in the manufacture or construction departments. 
Reference*; of the highe-^t character given as to integrity, capacity, and 
abiliiv. 

Address Mechanic, care of ElectricioH, 
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CAUTION. 

Certain statements having been circulated in reference to the Dynamo- 
Electric machine, maJt; by us» which we call the AKAGO RAOIAIj 
DISC OYNAMO, and claims s^t up to the right to manu- 
facture the same, independent of our control, we hereby inform all makers, 
purchasers, and users of the above type of Dynamo machines, that we 
hold certain underlying Patents on the same, and that no pers^^n or per- 
sons hut ourselves have the power to grant licenses or rights to manufac- 
ture these Dynamo machines, and all parties are hereby cautioned against 
Infringement of our Patents, by the manufacture or sale of the same. 

The sale and use of these m^-ichines in the New England States, is in 
the hands of the Economic Electric Co., Boston, Mass. 

For all other rights, address, 

THE WHITE HOUSE MILLS, 
HOOSAC, N. Y. RoBB MacKie. Secy. 



NOTICE. 

AT a special meeting of the stockholders of the Elgin Tubular 
I»ON Tower Co., of Elgin, I1L» held at their office, in the City 
of Elgin, pursuant to notice, on January 18th, 1883, at 10 o'clock ft* m., 
the following resolutions were adopted: 

Sstoiwd: Tbat tiie name of the Elgin Tubflak Ibon Towieii rnnPANT, 
of Slgin. KAne Coant>% III, be, and the f&me hereby l». changed to that of the 
Dvrmoif Toweh Company, of Detroit, Wayne County, Mich. 

Se§oiv«4: Tliat the general ofllcflfl of the 1»ktroit Towkk Com pan v. w well 
Jia the biwii]e«& of the Company^ '^^aII b@ ri?moT4:i] From Slj^ln. Kane County, IlL, 
to Detroit, Wftjne County, Mich., an ofllce being retained in Cnlcago. 

Blgln, UK, Jaim&ry mh. 1883. 

(Signed), GEOitaR B, Bownvi. Secretary, 

In pursuance of the above notice, we beg lo announce that under the 
name and style of the Detroit Tower Company, of Detroit, Mich., 
we shall continue the manufacture of 

ELECTRIC LIGHT TOWERS. 

{Untitr thf Adams Patents), 

and with our newly added fadlittes, arc prepared to furnish Towers for 
lijjhting citiesj villages, parks, railroad yards, docks, &c. , &c , ^ith the 
Electric Light, promptly and to thti satisfaction of purchasers. The 
Electric Light has demonstrated the yreiU economy in its U!»e over any 
other light — and the Tower system to be the true way for its distribution, 
as I he elevation of the lij^ht greatly increases its nidial capacity. It is 
safe to say that a Tower 150 to 175 feet high, with six 2,000 C- P. Bntsh 
lamps, will light a radius of 2,000 feet. Cities that have introduced these 
Tow^ers and the Electric Light are respectfully referred to as enthusiastic 
advocates of the Tower system, and its wonderfully pleasing results. 
They one and all testify to the utility, economy, beauty and strength of 
the Towers. 

In the city of Denver, the Towers having withstood two fearful 
storms, Mr. \V. B Rundle, Manager of the Colorado Electric Company, 
in ordering two 150 feet Towers, to replace wooden ones blown down, 
says: " this will show you that the Tower system is not a failure in Den- 
ver.*' The cities that are now using our Towers, are Aurora, 111., 
Topcka, Kan,; Fond du Lac, Wis.; Bay City, Mich.; Savannah, Ga ; 
Fargo, Dakota ; Fairfield, Iowa \ LaCrosse, Wis- ; City of Mexico, 
Mexico; Denver, Col; Tipton, Iowa: Rock Island, IlL; and many other 
cities are considering the introduction of the light by means of the Tower 
system. Railroad managers are specially requested to examine this sys- 
tem for lighting their yards and depot grounds. The people say : * ' Let 
there be light 1 " 

Price List of Towers for Electric LichtinGb 
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Fi9«d Lamp** 



MO 

aw 
i,oso 
i,eoo 

S,flfiO 



TbufenwUh 



1,000 
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Piieot are given for the Towers delivered on hoard the care In Betroii— freight 
to point of I>ei«tinAtSon added. Th^ ordinary coet of erection l« Indnded In 
Price List Fonndatloni^ extra. 

Estimates given for Towers of any height, and any information very 
cheerfully furnished on application. Correspondence is solicited. 

DETROIT TOWER COMPANY, 

88 Griswold Street, 

Detroit, Mich. 
George S. Bowen, Manager. 
Chicago OEce, Na 5 Ogden Building. 



PITBNTS FOR JINUIRY AND FEBRUARY, 1883, 



JANUARY 23d. 

Sfr0,8&t Electric Battery. Pluift B. Berliner, Boi^ton, Mass, 

«n,169 KU^tHc indm^tion Mftchlue. A. O. Waterhoni*-, New York, N. V, 

271 , IT2 Eke I He Li gh t. K, Wen lou , Newa rk , N\ J . 

271,140 Elwtric Light and Gft» BiimtT Coinbint^, W. A. ^baw. Brooklyn, W. Y. 

271,175 Electrhr Motor. 8. S, Wheeli?r, C. i\ CnrliB, and F. B. CrockCT, New 

York, N. Y. 

a70,ii5t Lnmp, Elcctrte-arc. O. P. Jflrge*ii»fn^ Copenhagen, Denm&rk. 

27L173 Um\t, Electricarc. K. Weaton, Ncwnrk. N, J. 

ifri.lil Lamp, tncAnde!<cent, EJt?ctric. E. We»ton, Ni*wurk, N. J. 

3in,0S0 Lamp, Mi^fa/int- Electric. A. T. OIITord. Providenci', R. L 

270,(107 Tele^raphn. Ofjiiciil Attach men t for Printing. W. *L McCmi«land, Phil*- 

dclphfn, Ph. 

ro,^^!) Telegmpby, MiiUlplex. C. Balden, Toledo, Ohio. 

271,188 Tek'pticrao Receiver S. H. Bartlett, and H. K. Waite, New York, N. Y- 

JANUARY 30th, 

^1,560 Electric Circnits, Device for Making and Brtrakln^. R. W. Wilt«iin. 

New Tlttvcu, Conn. 
^\,rm Electric Motor. A. Milt iir. Glasgow, Scotland. 
i?ri,i««» Galvanic Buttery. ,L A. Barrett, Cbicu^o, III. 
37I,3tt5 Lamp, Elcciric arc, K. B Amct, La Oranife, 111. 
27i,.'iTfl Lamp, Biec trie arc. J. R. Finney, PUt*hurg, Pa. 
S7l,40ifl I*amp, E Icteric arc. W. HochhauMsn, New York, N, Y- 
271,458 Lamp, Electric-arc. W. Hochhaawm, Kcw York. N. Y. 
371,8(6 Lamp, Incinideacont Elcetrlc. A. Bemi^tein, Boston, Mfiaa. 
871,457 I-anip«, Automatic Cnt-oiit for Electric. W. Uochhimron, New York, 

N. Y. 
^1,548 Teletn-upH Cable. Submarine. S. Trott and F. A, Hamilton, Haltfiue 

Nova S^cotla, Cjinadu. 
^^l,a^ Tulegraph Cable Pipe. W. R, Pntteraon, Chicago, 111. 
«7l,279 Tck'phoue KxchaMKea, Cironit for Multiple Switch BoaMJi for. C, E- 

Fcribnpr, Cliicago. III. 
371,^124 Telephone, Mechanical G. K, and H, C. Farrinirton, KlrkuvMIc, Mo. 
ia7],ftl3 Telephone Hyatcm and Apparatus. C. A. Randall. New York, N. Y. 
^l,8ap Telephones, Secrecy Switch for. C. G. Scribner, Chicago, tU. 

FEBRUARY Gth. 

^7l,7«J7 Anoanciator atid Fire Alarm, Btectric Hold* A. T IIc*s, Dw Motne* . 

Iowa. 
371,721 Brake Betting Apparatne, Electric. J. B. Low, Pnlaeki, N. Y. 
271 .8«8 Ciir Signal, Electromagnetic. J. W. Marley, Chicago, III. 
371,825 Electric Circnit Wlro?. Faatcning for. H. G. Fiike, Sprtnglleltl, Maaa. 
^1,»48 Electric Current Regiihiior. B. ThotiiAon, New Britain, Conn* 
tn,97S Eloctrle Machine, Dynamo. W. B iiter, Jr., Jef»ey City, N. J, 
871,OT9 El(M!trlc Machine, Dynamu and Magneto, B. Gordon, New York, N. Y. 
871,^88 Electric Machine, Dynamo and Miun)t:to. C\ A. Seeley, New York, N, Y. 
S71,0]S Electric Machine Governor, Dynamo, T. A. Ediijon, Menlo Park. N. J. 
S71,01tt Electric Machine Begnlator, Dynamo. T. A. Edison, Menlo Park, N. J. 
971, G54 Electric Machine Regulator, D/namo. J. F. Ott, Newark, N« J. 
3Tl,iM7 Electric Machines, Commatator for Dynamo. fi. TliomMn, New 

Brlta^tn, Conn. 
8TUWS Electric Switch Board. T. J, Perrin, Brooklyn, N. Y. 
2713W8 Electrical Condnctor. P. O. Gardner, Jr.. J. W. Le Roy, and G. K. 

Tinker, North Adam(», Maea. 
1271.014 Electricjii Switch Board. T J. Perrin, Brooklyn, N. Y. 
271,806 Oae Lighting Bnrutsr Electric, C. If. Crockett, Boaton, M«m. 
2r2,00 1 Gttji LlghUn^ Bumor, Electric. B, J. Warren, West Brldgewaler, Haas 
371,991 tncnhators. Electric Begnlator aod Alarm for. F, Rosebrook, Slmlra, 

N,Y. 
am,OM Ininlator, Electrical. D. M. Steward, Clactnaatl, Ohio. 
271,816 Lamp, Electric-are. W. L, Dndley, CovlngtOD, Ky., 0. F. Rapp. Clncbi- 

nati, Ohio. 



Vt0iM lAinp«, MAiiitfactiire of IxicAi]de«clnx Blectric. T. A. Sdbon, Mcnlo 

Piirk, N. J. 
S;t,?lS LjgiiUtlikff Rodt. Triprod StJincUnl for. T- II Patcc, jiud T. D, RI4g«, 

GTceacatftle. Ind. 
Sn^ii Mail Coav«yer. Electric B. Nicul&itfeii, New York. K. Y. 
J7Ma8 Secmdarj fiattenr. A. Uaid, Rahwii;, K. J. 
SriffSS TBi«gi«pli, KailwAy Train, W, T. Wafere, AtliHiU, Gn. 
l7Mli7 Tekenph«, Staiion Switch for Firo, (i, F. Baleii. Jemey Lify. N, J. 
trM<8 Tielefnpldc Fire Alarm Butlon*, Aalomalic Testing Apparatut for. <3. 

F. BoJen, Jersey f'iiy, N. J 
f7ljS38 TU«phooe. L\ T. Lori&g. and G. W. Pterc«. Boaton, Maaa. 
tn,fUI T^tpliooe BcceiT^rit, tlrtuli I'lowr for E, C. Ih»an. WaablngtoD, D, C. 
S71.9M Tilci|itoii« Tranamitter. K. A- ^iiocltcl. Brooklyn, N. Y. 
sn.VOi Tclepbone TranmiiUirr*. MoutbpUct* for. A. 8. Nlcbolt. Hew Haven, 

Coftn. 
271,750 Wire. Mantifaettm of Coiri?r«d or Immlatcd. J D. Thomaa, N»w York, 

>\ Y 
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Clock, Bleetrlc D. F. Sw««t, Ha«ting«, Mich. 

Stoelfflo ]f««aitne. Dynamo. B, J. Haii»lon, Ptiiladelpbla. Pa. 

Btoctrfe Midline, Dynamo. B. W«etau, Nawark, N. J . 

Bieetiic T ^a a miaito n of Power, Sji^m for tlie. E. W««to&, Newark, 

Blcctric Wlna, tjidargronnd Oondolt for. J. 8. Da fioia, Camden, N. J. 
BlecUkal Tranimiiaioii of Power, Device for Regulating the. B, Westf^ti, 

Newark. N.J, 
BlectrkaJ TnmamlMlon of Power, Device for Reffnlating the, B. Werton, 

Newark, N. J. 
Electrical Tranomiaelon of Power, Device for Rctculalfn^ the. B. Wcaton, 

Newark, N. J. 
BlectrT>-ma^etk tteurdlrtg Device. E. Thomaott. New Britain. Conn 
Electrolier, Hxten»iion. L, Stieri»g«r. New York. N. Y, 
Gas Generator. Electric. C. E. Bail, Philadelphia, Pa. 
ln«n1ator for Electric Conductorf. T. Mace, PLalnileld. N. J. 
Lamp, Electrlc-«rc, N. S. Keith, New York, N, Y. 
Lamp, Blectricarc, E. Weston, Newark, N. J. 
I«mp, Electric Incaudeecent. P. Diebl, Klixabeth, N. J. 
Lamps, Carbon Electrode for Electric. J K. Aiwo(>d,Tror, N. Y. 
Magneto electric Gencnitorfl, Automatic iShant for B. T, Gillitand, 

IndJjuuipoli«^ Ind. 
Railway Signal, Electric. W, W. he Graude, LoaUvllIe. Ky. 
Railway Signal. Electric. W. W, LeGmiwle, Louisville. Ky. 
Telegraphic Re]»y. T. Cochran, Brooklyn, N. Y. 
Telephone. T. A Edition, Mfnlo Park, N. J. 
Telephone. EitMftric Bpeakini;, A. W. Roite, and C, A. Cheever , New 

York. N. Y. 



United States Illuminating Co. 

90 Chambers St., New York. 



Sole Grantee of all Patents and Rig:ht8 
owned by 



THE DNITED STATES ELECTRIC LIGHTING CO., 

for the City of New York and vicinity. 



I 



i 



The Machines and Lamps manufactured for this Company are under 
patents of Maxim, Westou, Fanner and others, iind 
comprise all the latest improvements in Electric Lighting. 

EUCENE T. LYNCH, 

Preaident. 




BUSINESS ADDRESSES. 



Sahr dt Zttlui, Manu&eturara of Electric*! and Teletraph InitnimentR, 
Buttery ^appliea, U>S Libertr Street New York. 

Bonuip, W. H. Davit k Kidder ■ Eleotrie Maohinoa, 259 Weat 77ih Street, 
New York. 

Pa^, Oeoree Q* Teletraph and Telephone Polei; Pini And Brack ali?. 

painted and plain, North Eppinc, N. IL 

HdM0n*m Speed Jk Prearure Reeordini k Alarm (}ai]ge«, for *' Steam Dynamo- 
maehtnea/' indiapeniabU for lafety A economy, office 91 Llii>erty St.. N.Y. 

Vtdr^Lmn^ Jaanea F» Telephone, Telegraph, and Eleotria Light Supptiei, 
and ai'paratuj, Inventor's Institute. Cooper iJoion. New \*ttk City. 

PearoA A Jonea, Telegraph and Eleotrieal tnstramentji and Supplies, 
64 <t<3t» John Street, Naw York. 

Prld«« Fr&leleli 4t Kjloi Feiegraph and Telephone Line Gonstniolors* 
2l&SSDey SL, N. Y< 

A. C» Electro-piaier— Gold, SUrefi Niekel. Copper, Braas, kc., 
43 Centre Street, New Yorlc. 



^'^flfvv'ww^a^vV'B*^*^^^**^*^^^^ 



L^ LIMITED. //"^^ 



CO 








He. 37 BiBCL&Y STBUT, 







The Humboldt Library* of Popular St-ieuct^ rontiutis »iieli stand* 

aril works as 
"The Wondenjof the Ueiivens," by Flam.Uarion, (illu«trttted.) 
'*Maus Pliife iu Natun^," by HUXLEV. (ilhwtruliHlK 
** JScii'iititir SopUistiis'"(rtiili-lUr\viniiin)i»y R*-\, Dit.WAlNWRHmT. 
"the L>;iUi of Ethics." bv ilKRBKRT 8rKNCK.it. 
** OrietiUU Jieligious/' by Rev. Dr, CaIRD. 
" Farms of Water." by T\ndall, (Uluatr»ted). 



"The Origiti of Nations/' by Prof, RaWLTNSC^N. 

** Tlie NatiirabHt oii the RivVr Amiizone," by H. W, Batrs. (In 2 

'* Towu CJeolo^y/' by Canon KiNO^LRY; and many otherg. 

PRICE 15 CENTS EACH NUMBER* 

U ritr for H Catalo^iie, t>r muA 15 iriir* pontai^ ^tnitiiie for a 

I. FITZaEEiOJD & 00. p PablUhm, 30 UfiTttte Place, Hew York. 



I 
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Holmes, Booth & Haydens. 

MANUFACTURERS OF 

SHEET BRASS. BRASS WIRE, RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 



=* 



[piSf s. ^ 



•-fV- 



-vt- 



: AKD : 



Patent "K K" Insulated Copper and Iron Wire. 

The Iron is Specially adapted for Telephone Use. 



No. 49 CHAMBERS ST., 

NEW YO^K. 



No. 506 COMMERCE ST., 

PHILADELPHIA. 
Works at Waterhury, Conn. 



No. 18 FEDERAL ST., 

BOSTON, 



'THE' 




'^EQUITABLE^ iCoe Brass Manufacturing Co. 

, ^ I TORRINGTON, Conn. (U.S.A.) 

IFF ASSllRANfF SOflFTV i«.nuf»ctu„r. .r 

111. i 100 L ivrki^i^i. vjui^ii^ 11. ggj-j-rj, BRASS, OOPPEE, AND GERMAN SILYEB. 

OF THE UNITED STATES. I * Bra**, Copper, and Oerman SUver -wire and Rod*. « 

No. 120 BROADWAY, New York. ZIdc Rods foF Battery PurposGS 

^^ ^ pyRE COPPER WIRE made from BEST LAKE 

SUPERIOR COPPER, Conductivity Guaranteed. 

Blanks and ShtilU M«de to Order from Br»«t, Copper, or Genmiii BUver. 



Casli Assets, - - $45,000,000.00 

Casli Income, over - 10,000,000.00 
Cash Surplus, - 10,000,000.00 

Ne^w Assurance in 1881, 46, 189,09 6. 00 

(The Lat'ijest nii><iiieRs in the World,) 

Outstanding* Assurance, 

$200,679,019.00 
Total amount paid policy- 
holders since the org-ani- 
zatlon of the Society, 

$61,912,031.00 



The policies written by The Kqoitable are short 
simple and easily understood. They become 

INCONTESTABLE 

after three years from their issue, and such incontestable 
policies are payable immediately upon receipt at the 
Society*s office in New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 

The Society has not a single contested claim on its ' 
books. 

For the facts explaining the success of this Society^ and 
the results of maturing Tontine Savings Fund I'oMcics, 
apply to the officers and agents. 

H. B. HITBE, President. 

JAMES W. ALEXANDER, Vice-Pres. 

SAMUEL BORROWC. 2d Vice-Pres. 

WILLIAM ALEXANDER, Secretary. 

E. W. 8COTT, Supt. af Agencies. 



/IJilERIC^N ELECTJ^IC WQ^. CO. 

Maimfrtfturerw and Dt*aJer» in 

ELECTRICAL SUPPLIES, 

Electric Call Belli, Electric Oas Liglitlag, 

Burglar AlamLii, Hoiue and Hotel Anjiniiciatorfl, 

Elevfttor Calls. Electric Watcli Clockti, SpeaMng Tubes, fto. 

-^*--V ESTIMATES FURNISHED.Vt>««'^ 

Ho. 93 Vy^ashington Street, 

umriCKB lAr^ 1« ana A, 
D. S. FOOTE, Msnaeer. CHICAGO, ILL. 
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ELGIN" 

TELEPHONE, 

^ FOH PRIVATE LLNES. 

^Made Wholly DfM«taI.i- 

Nickel Plated and 
UigUr Polished, 

AcktiowletJierwl by all to 
be OiP >' elite i*t anVl Beiii 
Working Met'h*iiiCHl 
TcJc*|t1iu'||« «v«r Intro- 

Price $5 Per Set (2) 

Iiieiu-iitnf 300 feet Wire, 
with full lofttructloua for 
I piittlinf yp. 



The Onlj Telephone 

TOBULAE•^STE^ 
on Bear Plate. 

. Makiuu it ^«lf-Snpi>ort- 
I in»f, ii^iuiHtiif no st^ivw ttr 
^inmrkt't {'* holiil it in plu<'H. 

Beware of InriUlioqs I 

CirculAi, 

Elgin TelephDne Co., 

No. 2 Rfaln 8t , 




TSE ELECTRICIAN. 



Batt«ry, Book of Inntrnc- 
tion^ Wire, Ch«mIca.lM, »nd 
All necesftihry iii&ieriiiilii for 
opera! ingi^ 

"Mor»«** Itistmniciit Alone, 

whbool Utter;, - - SS.oa 

»'Mrtrfle Injitnimp-nt witb^at 
batteiy, And vroand with 
line wire for Jmes of o«e 
to fifteen milea, • - 2I.7K 

Celt of bAttefy complete, - -05 

"Morte'* LcArncw* IiiBtru- 
ment, without battery, 
MOt by mail, - - - 3»K0 

( B«ttery oinnot be aeot by ramlL) 



U 
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Morse" Learners' Instrument 




The ''Morse" 
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SHORT-HAim WRITING 

tborougbly tau^jht by 
idaU. Good 0itnAt$onA 

Broctmd^l pnpile wben 
iiofoufbly ooiDpotedt 
FlrPt-clA^s PtcnopriipherK 
furnished r*ilro»a offitljil? 
wffhoiit rhAfffp for my 

if- 

feretl opi"ra.iii>rt »"" i^*' 
raad oflHeer*. S^e^d for 
- -^_^^^ — COLLBOB BBPOBTBR 

I cAligTAph ctfcuto ta w, a. CH^^; p. ^. 





is a full size, well niarlet complete MORSE 
TELEiiKAPlI APPAKA TLTS, *>t the Iftfest and 
best form far loamers, iiicludlugr liaiitlsoiiie Giaot Houuderaud Curved Key, 
and a large Cell of the best Gravity Battery, latent form. 

It is the best working set of Learners' lostruments for short or long lines, from a 
few feet np to twenty miles in length, yet offered. 

Tom Are Sure of s«»ttiiie tl&e BEST THAT IS M&BE If joit seloot the ''MOHSE." 

t^T" Oooda ftcnt C* O, D, to all point* if otie-thkrd of the amount of tb© bill ia pent with thf order. Remit by 
H'rAftTPostal Money Order, or Ilegi*t4?red Letter. FavoiAble arTAngument* m&dc with Agent* eveTy*het«. 

}^r We will In every case refund any remlttanee nuMle tu for theae g:oodft, If tliey ure not found 
to be entirely Mi&tl« factory. 

J, H. Bium e ll & Co., 118 Idberty St., New Yark. 

«g CHARLES WILLIAMS, Jp.l^ 

•>«^ESTABI.ISH£D 1858s^- 

Manuracturer of 

TELEPHONIC. TELEGRAPHIC. 

ELEOTMOAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 

MAGNETS, <Stc. 
WhoIe**le luid Bct»ll Dealer in 

TELEGRAPH & TELEPHONE LINE MATERIALS 

or EVERY DESCRIPTIOM. 

and 118 COURT STREET, 
BOSTON, Mass. 



CHARLES L. BLY, 

(Suoceuor to Stbarms & QsonoE,) 

Telegrapl] and Telephone Lii^e Sontractor, 

Maniifuctun-T and Dealer in 

ElectrlcAl Inetrumeiita and StippMtw, BarglAr Alennc, 
B1«ctric BellB, AtinmicUtors, Wntch-Clocka, 
and Electric On* Ltghtitig* 



FOR SALE 

TWO DYNAMO-ELECTRIC MACHINES, 

Kacb of 5,000 Cmdlc Power, 
Made by J. E. BRAtTNgDORF, Hew York. 

IN ODOD RUlVNrNe ORDXR^ 

ALFRED F, MOORE, 3d and Race Sts., 
PHILABELPHIA. 
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ULW BATTEBT 




FMF ELECTRICIAN. 




The Best Open Circuit Battery 

In every respect, beyond any question whatever. 



SUPPLANTING ALL OTHERS. 



With its* iutrodiietionp Battery Trouble and Battery Expense 
become thin^ of the pa8t« Now almost unlversaUy used 
by the Telephone Kxchang-eH of the whole ctntiitrj. 

SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 



» 



Single Cells, 



Only $1.25. 



\y^ -^^Lirl^ H 



New 



PA' 



:?ff'^^t, 



^Ianufactured akd Sold by thk 



Iiaw Telegraph Co^ 140 Fulton St., New York. 




tLECI.ANCHE BATTERY. 

(patented.) 



-THE — 



Great Telephone Battery, 

THE REALIZATION OF 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 

Frc« from acid. Emit* no odor, Dot-ti not j,'ot out of order. \jm<X<^ without renewal from nut moDtiii lo 
aeveral years, according to aee. 

ADOPTED AND USED BY 
all th« TeJephone Compaiitea and SxchausifH in the United Statee. 
Tlie Prifim Batt«ry is more eaaily and cheaply cleaned and T«newed than any oihc^r buttery. Beware of 
IXFRINOfMBNTS AND WORTHINESS IMITATIOKS. 

Kverj genuine LeclADcfa« Battery hiu the words Plle-I.c»cliaiich« etaii>p«d on the carhon 
head« Jai and prisma. All othen are i!ipurioiii<. 
*• rruBi '' and PorotiB Q^W Batterie* for &ale In juij qu*inlily. Zinc and 8al Ammoniac of i»up«riorqQalttj 

THE LECLANCH^ BATTERY CO., 

OR 149 "West 18th Street, New York, 

L., G. TILLOTSON & CO., General Agents, 

B & 7 Dey Street, Ne-w^ York. 



DR. JEROME KIDDER'S 

Electro-Medical Apparatus, 



For which he bfts received letters-patent for Smprovcmcnta rendering them superior t« all others, acknowt- 
edged by awardtn of Fimt PreDiliim »t CentennJaJ j AUo, Flmt Prennlum by Amwrlc^ti 
Inatltiii«^ from 1873 to 18M irtdui^ive ; Tb'o Silver Metlala at ClDclnuatJ ItiduHtrlal FxpoMltlutif 
\u the Fall of IN^l, hi^he(>t avrardi ^iven. OOL.U MKUAL was awarded by American luatftute in 
VSlh, to dXetin^iUHh Lbu Apparatae aa of the Flrat Order of ltiii>cii'taii«« i— 



Dr. Jeromjl Kidder's iMrnovED No. 1, 
iMFROVED No. 2. 
Improved No, 3. 
Improved No, 4. 
Improved No. 5. 



perfect and convenient apparatus, the invention of Dr. Kidder. 



Physician's Office Electro-Medical Apparatus. 
Physician s Visiting Machine^ with turn-down Helix. 
Phj'sician's Visiting Machine (another form). 
Omce and Family Machine. 
Tip Battery, Ten -Current Machine (sec cut), a most 



yrm ALSO MAKB Ajm KSKT OH BASHD 



For nictatrated Catalogue, Addreait : 



K^ SUPERIOR GALVANIC CELL BATTERIES, 

Prom Six to Ttiirt>-6li CVlIf-. 
AIM, POCKET nmUCTION APPABATtrS. 



Jerome Kidder Manufacturing Co., SSO Broad^ray, N. T, 




TlM lAt««t ftnd Best 

■ ui volumuaof Ton « . 
I 1 Mh««llEal0 ftvt tib* Klw^ne T*l»> 

• B«^ Wont Two 

Usra with Galv. St«i?I C»ble "Wire, price Hetii. 

per rod Il^u^lrat^d circular? ftitd tMtimoiumlft sent 
WTwm, iMention The Elictiucian.i 

Bdloomk k Co.« iitwatar Building. OldTBland, 0. 




m^-^*^^ 



R E. KINSMAN & CO., 

145 Broaawaj-Se lAhwty Street, 

TelepboQ€, TeUgrapt; and EUetric Ligbt 

eUPPLIBB. 

DKAI£BS IN ELECTRICAL GOODS. 

MmwtmiBrm' and, MattHfarturert* Aff^ni^* 



ROYAL 

FIRE' 

INSURANCE COMPANY, 

Of Liverpool^ Eiigrlattd. 




Established 1840. 

HeHfl Onu*' MftroiMiUtAii DiMrk I 

41 A 43 WALU STREET, New York. 




ELECTRICIAN. 



Phosphor-Bronze Telephone Wire. 

The STROKGBST, TOrGUEST. and BEST for Jine wlr^r of Bleclhe an4 
Acoustic Telephones, Will not STKBTCH nor kUsT. RBSli)T8 8MOKK. 
Mkriif. ACIDS nod DAMPNESS. TENACITY more thACi FOrit am»a it# \tei^*lil 
per mile. 



$ • 



Gact»b. 



ViXMMm 



17 



.058 " 
,019 " 



WftieBT 
Pkr Miuu 



Aboat «e Ibt. 



BftBAKlWil 

Steaix, 



Feb JkvLiL 



About £70 llM. 
" lift " 



ID " 



PHOSPHOR-BRONZE RODS, SPBHTG lOSTAI. AHD WIRE, »itppr1or lo 0«niiui ■Utit or 

brsM for Electrical Appuratai. Already extetu^ively oMd throughout tho couqut'. Addreti 

THE PHOSPHOR-BRONZE SMELTING CO. (LimitedS 

512 ARCH STREET, PHILADEI^PHIA. PA. 

I of the U. S, Pboftpbor^BroiiKe Peiepta. Sole KAnttfacturvte of PbcMiphor-Broniiif! iu the Unkcd 9tJii^', 

fielatinized Fibre. 

iTnule Mark.) 

--^^THE BEST INSULATOR KNOWN.: 

(JWt DOPTED hy mil the te*dlt»ff Klectrlc Uf^ht Coixipanie«» and manufaetii rere of 
iiM mectrlciU Machines In the Colted State*, aa a aohatltnte for Kanl rubber, beln^^ 
^^T'^jK a far better nnn conductor, more durable, and coating; lesa than half aa mnch. 
^**^ Send for aamplea, clrculara, and prlcea, to 

COURTENAY A TRULL, 

:?• O. Bm M06. Xo, 1 7 Dey St., New Y^ork. 




TRUSTKBS! 

ADAH NORRIE, BENJ B SHERMAN. 

ROYAL PITFXPS, 

E. F. BEUDALL, MtftUNj^er. 
WII« W. HKTfftHAW* Aaa't Manai^er. 




Alfred F.Moore, ! AMERICAN ELECTRICAL WORKS. 



Mannf a cinder of 



JlANirAfTDHUlt^ or PATENT FINli'HJP 



-^INSULATED WIRE^ 



Electric Light, ) 
Tcleiihoiiis ■- WIRE. 

Telegraph, \ 



OFFICE, ANNUNCIATOR. AND MAGNET WIRE. 
Flexihle Cordage, A;c*, ^fcc* 

200 & 202 N« THIRD ST., - Philadelphia. 



INSULATED TELEGRAPH WIRE, 

TELEPHONE AND ELECTRIC CORDAGE. 
-Mc-^ ELECTRIC LIGHT WIRE,<-*-^ 

MAGNET WIRE, PATENT RUBBER COVERED WIRK. 
Bnrslar AUnu and Annunciator Wire, Lead Encaaed Wire, Anil- 
Indue t Jon, Aerial and Unden^round Cab lea, etc, 

OFFICE AND FACTORT, 

67 STEWART STREET, Providence, R. I. 

SU01£KH F. PUILLIPS, Prei, ^. E. dAWYSH, Sec y «nd ElectrMi 



DELANO & HAINES, 
Promoters and Brokers, 

56 BROADWAY, NEW YORK. 

Oeneral U'lltei'n of Tlie M«'xJc»4ii T<*lri»liunt< <*o,, i«.utl 1 In* Trniilinl 
AiHerlrM,n Te]«»|))i»nt' I'li., IJiiilti'd. Itoth tli4**t> (^«MHiiiitil4*ii M|K*rj«t«* 
under Uc:en«« fruiii the Aitierlran llf<ll Trlrjdioiit' vo. Flrat-claait 
|t>irftory to leafie iti MEXICO, the WE8T INUII^:s. I ••ANTRAL aitct 
iiOtTU AMKRICA. ^ 

TEI.EPHONE STOCKS BOUCHT AND SOLO* 



Bupke« Fpaser & Connett, 

Solicitors of Patents, 

10 Spruce Street, New York, 



Carbful antl ThorouKli Work at Reii^imble Prie«a. 

' attvntiLiM of tlu' firm to uH liamness. 



P«*rsoiiiil 



ELECTRICAL INVENTIONS A SPECIALTY. 

Fi»iviKi» I^trntK procured. Opiniona given on questionw of va- 
Hilily mid jnfringt'im^nt. Our Quarterly Circular, ** Patents 
oil Iiivt'iitlous,'* will be sent lo any one desiring it* 



A. F. FLEISCHMANN. 

Manafictuncr of 

Electrical Apparatns anil Snuplies 

FOR 

EXPERIMENTS, 

H& 27 SOUTH 10th STREET, Pbila., Pa. 

Liverpool 

London and Globe 
insurance co. 

William & Pine Sts.. New York 



DAVID THOMPSON, Electric Cases our Specialty. 



MAmrFACTURKR OF I 

GARBONS FOR ELEETRIGAL PURPOSES,! 

No. la RLTGEIl STRKET, 

(FormerJy Lw-h Stn»et») 

NfcWARK, 1S\ J. 

CHARLESlsTSHELLEYi 

Ppintep, 

10 k 12 Oolleire Place, and 66 Park Place, 



Specialty:— Fine Pcriodicml and Pamphlet Work, 

PARAFFINE WAX,| 

Crude nnd HeflneJ^ 

For Sleotrical op Chemical purposes, by 
th-s caae, barfffl or oartood. ] 

J. W. J0HE3, 134 Water 3t . New York. 




oiiimercial 
LJ nion Ins. L^o. 

{Off LOfiTDOX), 

ALFRED PELL, 
37_^JQWall Street 

BOSTON AND SANDWICH 

GI.ASS CO. 

OFFICE A?<D 8AMPI*E BOOMS, 
No. 17 MURRAY STREET. N. Y* 

C. E. L. BRINKEflHOFr. 



Add fees for circular, 
CURT W. MEYER, ! 1 DeylSt., N. Y. 



130 Days Trial 



I A very Complete^ Compact and Efficient l«lttlc| 
lOiatit Krencti Battery, i» ftrnt out on Trial I 
I by c. E. JONES A BRO., ClnotnnatL* O. 

I Send fnr CJrciilivr and mentirm this naper. 



ESTABLISHED 18&9. 



WILLIAM LANG, 

Miiiiiifarnjn^r of 

METAL GOODS* 

TriffixniGe^s for Electric Work a Specialty, 
Car. So. 6th & First Streets,! H. M. HAYNOR, 

BROOKLYN, E, D. 35 BOXD STREET, NEW YORK. 



JOHN H. McBRIAN, 

A T I NIT M • l^nnter^iT Stationer, 

13 BROADWAY, 

New York. 



PULLEYS, SHAFTING, HANGERS, etc. 



**-A SPECIALTY-f- 





Send for Illustrated Price List to the Manufacturers 



A. & F. BROA^X, 

No. 43 Park Place, 



WuRK!i 



I 60, 62, 64 and 66 Cannon Street, 



NEW YORK 



^ 




TEE ELECTRICIAN. 



Partrick & Carter, Premium Learners' Apparatus. 



^STANDARD ELECTRICAL WORKS^ 



MuuulaeturerH of and Dealer!^ in 




Only $5*00. Not the Cheapest^ 
but Guaranteed the Be^* 

The pRSMitnt Lkabxwks' Apparatub a»i> OtTTFir 
< ,, ,iftn«^8 the famous '^Ncw CilAiit Honud«r, prr- 
1* « i< a,'*aud •♦K«ir Curved K«y," placed upon* 
-;> ltd idly poli^hetl bane, wUh aceUof r&iUndBatterjr. 
Chtmkur», Office Wire, And un txceMoot Book of In 
strnction, for $.i.00« when the mooer accompjuiies the 
order. The ^eat nnmbef of these In*trunienU In u**i 
is the be^t te«tirDO&ial that caq be oflorfd. 
Price, Complete Outfit, - Money In advaoco, Ss.oo 
*' InaLTumL wlthont Battery •* ** 4.SS0 

'* Inetmint'ot witboal Buttery, by H&U. 

Money iu ttdvjocc, • - - 4.15 

Rf»niit lance* should be made by P. O. Money Order* 
RtLii-r»'rtHl Letter, iJrftft or ExpreM*, which wtll loaiifc 
iMiJe ili-Iivery. bead fur circolAra, 

iUSouth 2nd St., Philadelphia, Pa., 

MjiHUfftctiirerH and tValer* in T* i i n- 

phone uiiil Eli'Ctrlcitl fnvtruv. ,.- 

plie« of every deacrlptJon. S< _ * 
Aud CircuJanj* 

6«nd for our prtcen before purcbaaliiLS 
elae where. 



EGRAPH AND TELEPHONE INSTRUMENTS] 

AUTHORIZED MANUFACTURERS OF 

American Bell Telephcne Co/s Telephonic Apparatus, 



BEIiLS, SWITCH BOARDS, &c., &c. 

Only mauiUacturers of POST'S MAONETO BELLS, »ur|*:lar Alurnis, Anniiiicialoi^, 
Call BeliM, Fire Alarm Apparatus^ Medical Batteries, Agent* lor lioebliu^'s Line Wire, 
Largo Stock Batteries, Office antl Aunnueiator Wire, Telephone Cord, &c*; Bleetric 
Light Wire un<l HttpplieK. 

SEND FOR ILLUSTRATED CATALOGUE. 

STANDARD ELECTRICAL WORKS, 

Chicinnati, Ohio. 



FRASSE & CO., 'Waterbury Brass Co. 



62 Chatham St*, 



'I 



P.O. Box 1*70. NEW YORK 

Mniidfiicturt'lM of 



XJLM DFAOTURBBl or 



SHEET BIiAS8» BRA8B ROI>S 

Engine Lathes, *^"** ^""^^^ copper wirk for 

Speed Lathes,' electrical purposks, 

Upright Drills. "*"""" 

Ini porters of Stubs* Tools* 
File8 and Steel Wire, 

Grokt Files ani Oilier Fine Tools 

MM) ICli CiilAlCCiX;. 



296 BROADWAY, New^ York. 
12B EDDY ST, Providence, R, 



Mm* At Wftt^r^tirrt Co«a. 
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TTTE EL EC TRTCTA W. 




ELECTRICITY APPLIED TO BALLOONS. 



THAT a* great many important objects may be obtained 
by the combined use of electricity and balloons, can 
no longer be doubted. In the first place, a balloon can 
ascend lo any desirablj: height, and thus the electrical focus 
can attain a far higher elevation than even the tall^^ole of 
Union Scjaaur. That measures could be adopted to anchor 
the balloon even on the most stormy night can neither be 
gainsaid. The striking ill ust ration on our front page, from 
La Lumi}re iUctrique^ represents an experiment in the 
al>ove direction, made lately at La Chapelle, France. 

The baltocin was made luminous by an inc«,ndescent Swan 
lamp, — the experiment bein^ under the direction of an 
aeronaut, M. Mangin, 1 he balloon was made of water- 
proof paper ; its diameter measured about eight feet. It 
was filled With pure hydrogen gas, while a Swan lamp was 
hung in the centre, with wires connecting it with a pile of 
twenty-four elements, and placed on a table, as shown in 
illustration. 

When ihc inflation was judged to be sufficient, the lower 
opening was closed, and as the current traversed the con- 
ducting wires, the electric focus became incandescent, and 
the balloon was transformed into a vast luminous globe^ 
which illuminated the surrounding buildings in the most 
magnificent manner, 

it wa^ at once perceived^ that this new kind of aerial 
iilummation possessed great advantages for signaling, as 
the current can be intercepted pr restored instantaneously. 
The illuminated mass can be seen at a great distance, and 
it can be made serviceable both to forces on land and sea. 
An enemy*s fort or camp can be investigated, while the 
rapid interception of current and extinction of light would 
prevent any locating of the balloon itself. 

M, Mangin has even declared his intention to do away 
with the connecting wires ; he would simply have an electro* 
tnagnctic machine in the balloon, which could be worked by 
hand. 'I'he presence of the inflating gas constitutes a great 
danger, however, for any mishap to the conducting wires 
would lead to a catastrophe. 

Meiisrs. Tissandier, who have also given great attention to 
aerial navigaliun, have constructed light pile^i with bi-chro- 
matc of poiash, composed of twenty-four elements united 
in tension, tor working an electro-magnetic motor which 
will in turn wurk the aerial screw of an elongated balloon. 
ICxperimcnts with Siemens Brothers' motor were made in 
January, and proved that^a velocity of from four to five 
yardiv per second could be imparted to the aerial ship* 



— - TiiK LQnd0n Times iays : The electric light has been applied of 
1«t« In vnHou* c«*<?»* *hcfc the effect Has been singularly picturesque. 
*l1tu«, tiuHnic A congreiw of Greek medical men at Athens last year, scv- 
vrtii rli-ctrli: bmp* were pUced at elevated points about ihe Acropolb, and 
Ihr ii.pKl iA Ihc niltt« no lit up is said to have been very striking. The 
r„mn«»iy nf sSteam Navtjfution on the Rhine and the Lake of Constance 
^U^H^\ !«*♦ yc-ar n nljiht Bcrvice of Meamers supplied with BUrgin electric 
Urn,.-, IM lllumlmite lire bentitiful banks of the river. The steamer left 
H.hl,n*iMuru «t (:.J1 of nlubl, "nd sailed to Hiesingen, and passengers 
«.i. HHI.I..I »M culny the scenery in Ihose novel circumstances. Further 
Ihf Ull.nf »l»i» Khlnnhave Ixen Illuminated at night by a powerful 
; ... L u ..... . a ,.ii the rl^hl bank To appreciate fully the remark- 

I He Umnxing toiTrnl so lit up. it is necessary to reach 
,iti which U a «mall |>avilion. and where the stream 

ruj the Lcrin Ulands, the vessel being the 
''"' U tuia * powerful Mangin lamp, also thirty- 

•" ,, and elsewhere. Theelectnc 

ttion which often occurs in 
" ...««, lu**i> vkwauisccaety. 



A NEW THERMOSTAT 



AT a meeting of theSocietv of Arts, held at the Institute 
of Technology, Boston/Mr. F. C. Chi Ids described the 
new thermostat of the Automatic Fire Alarm Association of 
that city. 

The object of the device is to close an electric circuit by 
means of a slight increase of heat, and its present applica- 
tion is to give an alarm x)f fire by ringing an annunciator 
which indicates in what room the danger exists. 

It differs from the well-known devices — 
containing a compound bar of steel and 
brass, which deflects with change of tem- 
perature^ — and closes a circuit by using the 
vaijorization of a hydro-carbon to ser%x this 
purpose. 

Referring to the illustration^ it will be 
seen that this instrument consists of a glass 
U-tube» with arms of unequal lengths (the 
longer arm being closed ),and projects from 
a cup which contains the tube. 

The upper arm of the U*lube contains 
a small amount of hydro-carbon liquid, 
and the remainder is filled with mercury. 

The lower part of this cup is made of 
hard rubber or some other insulating ma- 
terial, and holds the two poles of the cir- 
cuit, one of which enters the cup through 
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B, Bue board. a hard rubber screw, and the other is con- 

nected to the base of ihe cup. 

When the temperature exceeds any fixed limit, a small 
amount of the hydro-carbon is vaporized, and its expansion 
forces out some of the mercur}' which collects at the bottom 
of the cup, and forms an electrical connection between the 
two poles and completes the circuit. 

The thermostat is five and a half inches high, and one 
and a half wide ; and when placed in position, an orna* 
mental metal covering renders it sightly and protects it 
from injury. 

If it should be tampered with, or broken, the accident 
would spill enough mercury into the cup to sound an alarm. 

This instrument does not require any mechanical nicety 
of adjustment, as the temperature at which the alarm will 
sound depends wholly upon the boiling point of the hydro- 
carbon used. 

As there are a regular series of liquid products of petro- 
leum which vaporize at points from the lowest artificial 
cold to 6oo degrees Fahrenheit, there are no obstacles from 
that source. For most places a liquid which vaporizes at 
iiS degrees is used. 

This thermostat is more sensitive than is possible in any 
apparatus operating by the expansion of metals, because 
the quantity of heat necessary to raise a certain volume of 
a hydro-carbon a certain number of degrees, is less than the 
quantity of heat required to elevate the temperature of an 
equal volume of metal to a corresponding increase in tem- 
perature. 

The operation of this thermostat depends upon the va- 
porization of an almost infmitesimally small quantity of the 
liquid ; not more than .000002 of a cubic inch. The heat 
absorbed in raising the temperature and converting into va- 
por this small ajtiount being about .0000 1 of a thermal unit. 

To raise the temperature of the mercury in an ordinary 
thermometer, the range which would be required for the 
operation of the thermostat, say from 60 to 120 degrees 
Fahrenheit, would require a much greater quantity of heat* 
If the mercury in the btilb weighed one-tenth of an ounce, 
or .00625 *^f ^ pound, the increase of temperature being 60 
degrees and the specific heat of mercury being *oj53, 
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then the quantity of heat necessary to raise the mercury in 
the thermometer 60 degrees, would be 

.00625 X 60 X .0533*=.oi249 of a thermal unit, being 
i»249 times the quantity of heat required for the thermostat. 

As a matter of fact, with experiments made by exposing 
these instruments to quick fires, their operation was so 
rapid that the thermometers gave no indication of the exact 
temperature at which the thermostat closed the circuit, I 

The speaker gave detailed accounts of tests of this appar- j 
atus in places where it was in use ; and in the presence of 1 
the audience ignited a piece of newspaper, and the ther- 
mostat caused an alarm to be rung in thirteen seconds. 

The Parker House, in Boston, is provided with 300 of 
these thermostats and they are to be placed in other 
hotels, and also in a number of manufacturing establish- 
ments. 



NEW GALVANO-CAUTERJZING BATTERY. 



GALVANCMTAUTERIZING operations are becoming 
more and more frequent, and we believe not with- 
out reason, for in many respects the method presents in- 
contestable advantages, which, however, it is not our pur* 
pose to discuss at present, but its direct dependence upon 
the manner of generating the electric current is a matter not 
unsuited to our present attention. 

The inconveniencies of this method are all exterior and 
material; they include the transportation and manipulation 
of the battery, both of which frequently cause the spilling 
of its corrosive liquid contents, which damage whatever they 
may fall upon. 

Mn Chardin, an ingenious constructor of electrical ap- 
paratus^ especially as applied to medical and surgical opera- 
tions, some time ago devised a battery expressly intended 
to operate the instruments in galvano-cautery, which, it 
seems to us, is likely to be a valuable auxiliary. 

This battery is so constructed that an easily portable box 
contains all its parts, ready to act without fear of the liquid 
being spilled. In a few moments the whole apparatus is 
ready for use, in even less time it may be re-packed in readi- 
ness for removal 

It consists of a box, the cover of which S, and one side 
R, open upon hinges. Across the middle of the box three 
hollow columns, united at their upper ends by a horizontal 
bar, are fixed vertically in a line. The two outside columns 
are highly polished inside, to admit movable cylinders HH, 
fixed at the top to a metallic cross-piece, which is supported 
at any height by a screw tapped into the middle column. 
Upon the metallic cross-piece, thus supported by the screw 
and guided by the cylinders HH, a wooden table, as large 
as the inside of the box, is fixed, from the under side, of 
which the plates of the battery depend in the usual manner. 
Through the centre of this table the shaft of the screw 
passes, and terminates in a wheel and handle C. By turn- 
ing this wheel, the table may be raised or lowered at 
pleasure. 

The plates of the battery consist of carbons and zincs, 
three zincs and four carbons being suspended from each 
side of the table. These occupy but about half the space 
upon each side. In the unoccupied spaces below the table 
are fixed two covers of india-rubber I. L The apparatus 
is completed by four ebonite troughs of the same size in 
plan, and all placed in the box at the same time. Rut they 
are of different heights, two of them LL, which contain 
the exciting liquid (a mixture of bi-chromate of potash and 
sulphuric acid)» being as high as the box, while the other 
pair MM, are only half as high. 

When it is desired to set the battery in operation, the 
plates are raised by the screw, and the troughs LL, half 
full of the acid, are placed in the position shown, their exact 



situation being assured by placing the half troughs MM, 
in their places, as also shown in the Fig. Reversing the 
screw, lowers the zincs and carbons into the liquid with a 
motion so gentle that no splash can occur. The current is 
regulated by raising or lowering the plates in the acid. 

The operation ended, the table with its plates is raised 
by the screw until the plates are clear of the troughs LL, 
which may then be removed, and the half troughs MM, 
slid sideways into their places. The troughs LL, are then 
put in the places occupied (in the Fig.) by the half troughs 
MM, and the table is then lowered by the screw. The 
rubber covers I, I, then fit upon and close the acid reser- 
voirs, and, by the screw\ may be so lightly pressed upon 
them as to close them hermetically, and the l)Ox may then 
be shut, and safely transported. No acid can spill from 
the hermetically sealed reservoirs, and the drip from the 
plates is caught in the half troughs under them, and thereby 
prevented from injuring the apparatus in any way. 
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\ Without wishing to advance this arrangement as an in- 
vention of the first order, it seems to us that it displays an 
ingenuity, and acquaintance with practical requirements, 
deserving of recognition. Although proposed but a short 
time ago, it has been adopted by the hospitals at Lyons, 
Montpelier and Brussels, and if we are not mistaken, it is 
also used in the Bichat Hospital, in Paris. It appears ef- 
fectually to obviate the inconveniences which attend the 
employment of the batteries previously used. 

The zincs and carbons are about 51*2 inches square. 
The three zincs and four carbons on each side are combined 
for quantity* so as effectually lo constitute two large single 
plates. Binding posts, conveniently situated, permit the use 
of one or the other set of plates at pleasure, or tf it be de- 
sired, the two separate batteries may be connected in tension, 
by a wide metallic band. The carbons are platinized. At 
their upper part they are covered with a coating of elctiru- 
lytically deposited copper, to which is soldered the metallic 
sheet, which unites the four carbons of each element into 
one single plate. This arrangement assures the continuity 
of the contacts, and thereby maintains constant the resis- 
tance of the battery. 

It is apparent that this apparatus can give neither more 
nor less than any other bi-chromate of potash battery, but 
from the point of view of its intended use, it ran serve a de- 
sirably long time. The raising and lowering of the plates may 
be easily and frequently performed during the continuance 
of the surgical operation, and thereby may be avoided, the 
polarization which so soon occurs, when the plates remain 
quietly in the liquid. In all other respects it corresponds 
to the batteries now in use. C. M. G. in L EUctricien, 
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DOMESTIC ELECTRICITY. 



MAGNETIC tclephooes are specially adapted for smalt distances, 
and for places where lelcphoQic conversation is not disturbed by 
Odtfside noises. For workshops, &c.» pile transmitters are far preferable 
on account of their greater power and distinctness, A few words on the 
pik transoiitter and receiver will be in place before treating of the arrange- 
■keut c»f tlie stations. 

PILKS. 
We ^Teihe preference, in all cases, to the Leclanche pile for telephonic 
poipoMS. ITic new elements, with agglomerated plates^ arc much supe- 
rior to the old elements with porous vase, which ejtercised an injurious 
in#itfn ''r by its greater intenor resistance. It must not be forgotten, how- 
ever, timt the Leclanche elements are polarized when they arc kept in 
doied dfcuit on the telephone for a certain time» and for this reason com- 
iMWJrpfym with the circuit should be cut oH when the conversation is 

TRAHSMITTKR. 

Tfadc is no end to the variety of telephonic transmitters, although 
when first invented they were divided into iwo classes only : Carbon 
transmictets and microphones. This, however, is altogether an artificial 
diastficatioii^ for it is difHcult, with all the various apparatuses at pres- 
cflit Id ose, to make any such distinction. We will, therefore, use the 
general name of transmitter as applicable to any apparatus which is sus- 
cc{it£ble, under the influence of sound, of modifying its electric resistance 
m. SB undiilalory and concordant manner with the vibrations of the said 



Fig, I. — DuNAKD's Tklbphonic Station, 

The ilmplest telephones are the best, and above all, those that one 
makes oneself with a few carbon crayons. The simplest transmitter is 
the f loghes' microphone — it is even too sensitive, and the " spuitcrings ** 
that follow loud sounds arc owing to this delicacy, which has to be retlviced. 
This can be done in various ways : By inclining the board supporting 
Ibe carbon cubes untti it is perfectly horizontal or slightly sloping, or by 
putting a small folded paper in V shape between the board and the carbon 
crayon. In the transmitter of Locht-labye. to which the inventor has 
given the pretentious name of panteUphimf^ the variable resistance con- 
tact is made between a statioxiary piece of platina and a small carbon 
loMnge glued to a sheet of cork that is suspended by two springs. The 
sheet of cork having Uttic inertia and a large surface, follows the voice 
very satisfactorily. 

In the last tlfctrcfkime of M. Maiche— at least in the last one which 
we kave seen — the contact is made between a carbon lotenge, fixed on a 
vibrating plate, and a carboa ball, which is suspended from averctcsl 



lever, and giving a certain pressure that can be regulated by a cotintcr- 
poise. 

A very simple transmitter is thus described by M. d' Argy : Take a 
small board of walnut, pine, ebonite, or a Japanese screen, and fix it upright 
in a socket by means of two corks. Fix two pieces of carbon in the mid- 
die of the board, and put a pinch of coke between them. The coke can 
be kept in position with a piece of india-rubber lube of a feeding bottle. 
The vibrations of the board react on the contact formed by the powdered 
coke* All these simple apparatuses are with single or double contact. A 
method which gives ver)- good practical results is to multiply the contacts, 
and to group them, either in Unsion^ as in the ball microphone of Boudet, 
of Paris, or in quantity, as in the transmitter of Bert and Arsonval. 

In Ader's transmitter there are ten carbons, gfiving 20 contacts, 4 in 
tension and 5 in derivation; Crossley*s transmitter contains 4 pencils, S 
contacts — 4 in tension and 2 in quantity ; the Gowcr-BcU has 6 pencils, 
12 contacts — 4 in tension, 3 in quantit}', &c. 

To obtain satisfactory working with all these systems, the number of 
elements must be in proportion to that of contacts and their arrangement. 
If the contacts are in tension the elements must be put in tension, and 
the same rule for quantity. 

The rule is : To have the interior resistance of the pile as near as pos-^ 
sible to the average resistance of the transmitter. 




Fjg. 2.— AiiKii's Portable Tllo-hone. 

RECEIVERS. 

These are all, more or less, on the original model of Bell's, 
and are based on the electro-magnetic actions, with the exception of the 
condensators which have not yet come into use. The systems generally 
used are those of BcU (ordinary and watch): the Trouve, Maiche, Phelps, 
Adcr, and that of Arsonval, The last three arc doubled pole, like the 
magnetic telephones of Gowerand Siemens. When the distances are not 
too great an ordinary bell will be found sufficient. The size of the wire 
round the coils depends on the distance and mode of working. 



WORKING. 

can actuate a telephonic receiver in two 



A transmitter can actuate a telephonic receiver m two ways . 
I, Directly, without the intcrmcdiarv of an inducting coil ; 2, Indi- 
rectly by an inducting coiL The first method can only be us^ for very 
short distances — in a room for instance, and with a relatively large tele^ 
phone. It can be easily understood that as the line increases, the total 
n:sistance of the circuit that is constituted by the pile, the tran^nttter, the 
receiver and the line is also increased, while the variations in resistance 
of the transmitter always maintain their absolute value. 

The effect of these variations will be, therefore^ so much less as the dis. 
tance is greater ; it soon becomes insufficient and then the sounds are no 
longer perceptible. This is not exactly the case with the induction coil 
system. 

The transmitter works oo a circuit of constant resistance which b cod> 
stituted by its resistance proper, that of the pile, and of the primary dr- 
cuit or c<»l inductor, white the receiver and the line are connected with the 
inducted circuit of the coU or secondary circuit In these conditions the 
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THE INVENTOR Of THE TELEPHONE. 



nPHE followmg^ letter, from Silvanus P. Thompson, on the invention of 
-i- ibe tdcphone, appears in the London EUcttician of March to. 

Sim — As your editorial note of p, 374 invites me to give the references 
llwa I have indicated in evidence of Reis's claim to be the inventor of the 
telephone, which he desig^ned for the express object of transmitting 
human speech and other pounds of all kinds, I have much pleasure in 
giving you the very same references which I have myself obtained from 
the published writings of Graham Bell ("Researches in Telephony," 
Jv>Mm*d of SxUty Tettgmpk Enginters, 1877), and of Edison (sec " Pres- 
coU s speaking Telephone^'* p. 218). 

I *• Telephonic,* DingUr's PolyUckmtihes Journal, CLXVIIL, p. 
1&5, extracted from the Jahrahirichi dis J^hynkaHjcken Verans su 
f'mmk/urt i%m A/aim, iS6o-*6l, p. 57--C4, 

This is a scientific memoir by Phtlipp Rcjs, having for title *' On 
Telephony by the Galvanic Current *' On p, 58, he says his endeavor 
^.is to find an instrument which should reproduce the total action of all 
the organs set in action in human ipeick (menschlichen Sprache), and 
tiMit he took the human ear as model, because the tympanum of the ear 
could respond to all sounds. After discussing the problem of represent- 
ing the pn^ssures of the air tn sound waves by a *' curve," he says, that if 
it is possible at any place to reproduce vibrations having a simitar * 'curve/' 
the very tones will be reproduced. He then says, that taking his stand 
on the principles laid down, he has succeeded in reproducing the tones of 
various instruments, and, to a certain degree, the human imct (die 
rnenschliche Slimme). After describing his instrument — the welUknown 
combination of a tympanum, in imitation of tliat of the human ear, with 
an electric current regulator, consisting of an interrupting apparatus, 
which embodied the loose contact principle of the mtcrophonc, and which 
is, in many respects, exactly like the interrupter in the Blake transmitter — 
he says <p. 62): — **Igive to my instrument the name * Tclcpbon.* *' 
Later on he says that the reproduction of human speech, which he has 
attained, is not so clear as to satisfy evcr)'body. and that, though the con- 
sonants are transmitted distinctly enough, the vowels are not equally so. 
and he proceeds to discuss why this is the case. 

2. Bnx's Zcifschriji Jes tituisch-^sterreithischen Telegraphen VereinSt 
Ib62, VoL IX*. p. 125, This article is also reprinted in Dingitr^s Poly- 
if^hm^ckrs Jinmai, 1863. Bd. CLXlX.,p. 23. 

This is a report by Inspector von Lcgat on Reis' Telephone in its 
developed form. Inspector von Legat says that this instrument was able 
to reproduce single words uttered, as in reading and speaking, though not 
so distinctly as it reproduced chords and melodies, which latter it trans- 
mitted with marvelous fidelity. He even added that the inflexions of the 
voice, the modulations of interrogation, exclamation, wonder, and com- 
mand attained distinct expression ! 

S<> much for Bell's references; Edison's reference is the same as No. 
2 of the preceding. 

As to the publicity of these documents, permit me to refer you to the 
shelves of the British museum and other public libraries, 

I do not say that there is not plenty of further evidence, were such 
needed. But here I am quite content to accept the references given by 
such unimpeachable authorities as Bell and Edison. When they refer me 
to papers wherein Reis says in substance: " I am the Inventor of the tele- 
phone. My instrument is intended to transmit human speech and all 
other kinds of sounds that a human ear can hear, and it succeeds in doing 
so, tliough I find, to my disappointment, that it is not yet quite perfect, 
because, though single words and consonants come through all right, the 
vowels are not clear." I am bound to believe, on the authority of Dell 
and Edison, who give me these references, that Reis*s modest claim is 
just. And 1 am bound to this belief still more strongly because I find, 
when 1 make careful trUl of Reis's own telephones, that they will do ex- 
acilywhat he said they were intended to do -namely, transmit human 
speech to a distance by the agency of the galvanic current. 

You have. Mr. Editor, most aptly said that the question is. what was 
the Hmd 0/ iutats aimtd ai and atuincd by Philipp Rets? and I entirely 
agree with you, that thi« queation is not, in the lewt degree, affected by 



whether Philipp Reis is dead or alive. Though himself be dead* and the 
task of defending his memory from outrage falls to others, his words still 
live to testify, in the most unmistakable manner, to the aim which he set ^m 
before himself, and to the measure of success which he attained in hia in- H 
vcntion of the telephone. Vours, etc, SiLVANUS P. THOnrsoN. ■ 

BkiSTOL, March 4, 1883, V 

P,S. — There is a slight araium in line 12, from bottom of p. 373. 
where, by mischance, the word which I wrofc has been altered from ^ 
per/tcUd \o perfect. Philipp Reis's telephones of 1862 were not perfect, H 
but were perfected Instruments compared with those he showed to the 
Physical Society in 1 86 1. 

— I 

THE FHOGEESS OF TELEGRAPHY, ^ 

ON February I5lh, at the Institution of Civil Engineers, Mr. \V. H. 
Precce, F. R. S. , delivered a lecture on the above subject, the foU 
lowing abstract of which appears in the London papers : 

Telcg^phy is the oldest practical application of electricity. It grew 
about the railway system, and was rendered a practical agent by the fore- ^ 
sight of Robert Stephenson, L K. Brunei, Joseph Locke, and G, P. Bid* V 
der, who were its godfathers in England. Electric currents are, as a 
rule, maintained for tetcgraphic purposes, by the combustion of zinc ; and^ _ 
in the innumerable forms of batteries in use, the conversion of line into ■ 
sulphate of zinc, is the root of the transformation of energy into that form 
which was utilized as electric currents. There are three forms of battery 
in use in the British post office telegraph system, and in the following 
numbers : 

Daniell *.. ...... .87,221 cells. 

Leclanchc -SM^o ** 

Bi-chromate ..*......, .21,846 " 

Every administration has its own adopted form, differing in design, 
but based on one or other of these types. Magneto^lectricity is em- 
ployed for some forms of apparatus, and dynamo machines are sometimes 
used to supplement batteries. Experiments are now being made with 
secondary b.ittcrics. The various terms employed — electro-motive force, 
resistance, induction, and current — though measurable in definite units, 
h^ve not yet become household words ; but, being admitted into com- 
mercial, legal, and pariiamentar)' lore, they will soon be as familiar sls feet, 
gallons, or pounds. 

Electric currents arc conveyed from place to place, either overground. 
underground, or submarine. 

OVBRGROUXD. 

Wooden poles, preserved in creosote, are employed in Eagland* I 
but iron poles are extensively used in the colonies. The con- 
ducting wire is almost universally of iron, but copper wire is much used 
through smoky places^ where iron is liable to rapid decay. Phosphor- 
bronze wire is under trial, and is a very promising material, as it possesses 
the conductivity of copper, with the strength of iron. The improvements 
made in the quu^lity of iron wire have been very great, and it conducts now 
fully 50 per cent, better than it did a few years ago. Electric tests have 
had a marvelous effect upon the production of pure metallic conductors * 
copper has improved in even greater ratio than iron ; samples have been 
produced, better even than the standard of purity. The insulators re- 
main principally of porcelain, and their forms vary nearly with the otim- 
bcr of individuals who use them ; the only improvement of any value 
recently made, is one which facilitates the very necessary process of clean* 
ing. 

UNDKKGROUND. 

Wines are almost invariably carried underground thro 
towns. Copper wire, insulated with gutta-percha, incased in 
pipes, is the material used. There are 12,000 miles of underground 
wire in the United Kingdom. There is a great outer)* for more under- 
ground work in England, owing to the destrviclicm to open lines by galeis 
and snowstorms ; but underground telegraphs, wire for wire, cost at pre- 
sent about four times as much as overground lines, and their capacity for 
the conveyance of messages is only one-fourth ; so that overground are, 
commcrciiilly, sixteen times belter than underground wires. To lay the 
whole of the post office system underground, would mean an expenditure 
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of about ^zo.OQO^ooo. Hence there is no desire to put wires underground, 
except in towns.. Besides^ snowstorms arc few and far between, and 
their effects are much exaggerated. Of the numerous materials and com- 
pounds that have been used for insulating purposes, gutta-percha remains 
the oldest and the best for underground purposes. It, lilie all other 
materials used for telegraphy^ has been improved vastly through the 
searching power that the current gives the engineer. 

SUBMA-RINE. 

The past teti years has seen the globe covered with a network 
of cables. Submarine tcleg^raphs have become a solid property. 
They are (aid with facility and recovered with certainty, even in the deep- 
est oceans. Thanks to such expeditions as that of H. M. S. Chalhrtger^ 
the floor of the ocean is becoming more familiar than the surface of many 
continents. There arc, at present, 80,000 miles of cable at work, and 
;f30,000,000 have been embarked in their establishment. A fleet of 
twenty-nine ships is employed in laying, watching and repairing the 
cables. The Atlantic is spanned by nine cables in working order The 
type of cable used has been but very little varied from that first made and 
laid between Dover and Calais ; but the character of the materials, the 
quality of the copper and the gutta-percha, the breaking strain of the 
homogeneous iron wire, which has reached 90 tons to the square inch, 
and the machinery for laying, have received such great advances, that the 
last cable laid across the Atlantic, by the Telegraph Construction and 
Maintenance Company, was done in twelve days, without a hitch or stop- 
page. 

Ideas are conveyed to the mind by electric signals, and in telegraphy 
these signals are produced at distant places, by using two simple electri- 
cal effects: I, that a magnetic needle tends to place itself at right angles 
10 a wire, when an electric current passes through it ; and 2, that a piece 
of iron becomes a magnet when a current of electricity circulates around 
it. An innumerable quantity of tunes can be played on these two strings. 
Various companies were established at different times to work certain 
systems, but when the telegraphs were absorbed by the Stale, the fittest 
were selected to survive, and their number consecjucntly declined. 

The ABC instrument is the simplest to read, for it indicates the 
letters of the alphabet by causing a pointer to dwell opposite the desired 
letter. There are 4,39s in use. Its mechanism is, however, complicated 
and expensive, and it is being rapidly supplanted by the telephone. The 
needle instrument is the simplest in construction, but it requires training 
to work it. There are 3,791 in use in the post office, and 15.702 among 
different railway companies. As a railway instrument, it is the simplest, 
cheapest, and most elTicient ever devised. The Morse instrument, of 
which there arc 1.330 in use in the post office, and 40,000 on the Conti- 
nent, records its letters in ink, in dots and dashes on paper tape, and, 
tike the needle and A li C, appeals to the consciousness through the eye ; 
it also indicates the letters of the alphabet by sound, and thus utilizes the 
organ of hearing. Sound reading is gaining ground in England with 
great rapidity. There are now 2,000 sounders in use; in i86g there 
were none. In America, scarcely any other instrument is used. On the 
Continent there is scarcely one. 

Acoustic reading attains great perfection in Bright *s bell instrument, 
where beats of different sound replace the dot and dash of the Morse 
alphabet. Sound reading is more rapid and more accurate than any sys- 
tem of visual signals or permanent record. In fact, no record is kept in 
England, for the paper tape is now^ destroyed as soon as it has liccn read. 
Errors are, of course, inherent infill systems of telegraphy. A telegraph- 
ist cannot see what he writes, or hear what he says, and who is there that 
docs not make mistakes whose eye follows his pen, or whose ear takes in 
his own words? The Hughes* type instmmcnt, which prints messages in 
bold Roman characters is much tised on the Continent ; it is, in fact, 
recognized as the international instrument, but it has had to give way, in 
England, to a more rapid system of telegraphy. It is, however, solely 
used for the continental circuits, by the Submarine Telegraph Company. 
All long cables arc worked by Sir William Thomson's beautiful siphon 
recorder. 

In ordinary working, only one message can be sent in one direction at 
one time; but, by a simpfe and ingenious contrivance, by which the neu- 
traUty of opposite currents is utilired to convey signals, duplex telegraphy 



is rendered possible, so that two messages can be sent on the same wire at 
the same time ; and, by a still further improvement, where currents of 
different strength are utilized, four messages are sent on one wire — two 
simultaneously in opposite directions — at ihe same time. There are, in 
England, 319 duplex, and 13 quadruples circuits at work. 

The acme of cfliciency in telegraphy is attained in the automatic sys- 
tem, in which manual labor is supplanted by mechanism, in transmitting 
the messages. There arc 71 circuits worked by these instruments, and 
224 instruments in use, and a speed of working of 200 words per minute, 
is easily maintained upon them. When the hand alone is used, from 30 
to 40 words per minute is the maximum rate attained, but by automatic 
means the limit is scarcely known. Since this system con be duplexed, 
and in many cases is io, 400 words per minute on one wire arc easily sent. 
By the use of high speed repeaters, the length of circuit for automatic 
working is scarcely hmitcd; it would be easy to send 100 words per 
minute' to India. 

The growth of business since the telegraphs have been acquired by 
the State is enormous; 126,000 messages per week have grown to an 
average of 603,000; but the mileage of wire has not increased in anything 
like the same proportion, the excess of traffic having l>een provided for by 
the great improvements made in the working capacity of the apparatus. 
In rS73, the average number of messages per mile of wire was 147, it is 
now 256. It is in press work that the greatest increase has taken place; 
5000 words per day at the time of the companies have grown to 934,154 
words per day now, 340,966,344 w^ords of press matter w^erc delivered 
in the year ending March 31, 1882. 

The development of railways has necessitated a corresponding increase 
in the telegraphs required to injure the safety of the traveling public, and 
w^hile 27,000 miles of wire in England, Scotland, and Wales were used 
for that purpose in 1S69, at the end of December, l5S2. the total had 
increased to 69,000 miles, equipped with 43,176 instruments, against 
8,678 in 1S69, 

The growth of business is equally discernible in the great cable com- 
panies. In 18 71, the number of messages dealt with by the Eastern 
Telegraph Company was 186,000; in 1681, it was 720,000, This growth 
is equally striking in all civiliaed countries, and even in Japan 2,223,214 
m^essages were despatched last year, of which 98 percent, were in the 
native tongue. The mode of transacting the trade of the world has been 
revolutionized; and while wars have been rendered less possible, their 
conduct has been expedited, and their penaliies alleviated 



A Washington despatch says; Interesting and important devel- 
opments are expected as the result of the pending cros^s-cxaminahon of Prof. 
Alexander Graham Bell, in the case of the People's Telephone Company 
and the American Bell Telephone Company. This particular suU was 
brought in jSSo, and the expectation is, that it will be argticd before 
Judge Wallace, of the United Stales District Court for the Southern Dis* 
trict of New York, during the coming autumn. The American liell 
Telephone Company is represented by its counsel. Mr. J J Hrorrow, of 
Boston. The People's Telephone Company is represented by Lysander 
Hill, of Chicago, with Park Benjamin, of New York, as expert counsel. 
Prof. Bell was examined in this case a year or two ago, but never cross- 
examined The cross-examination was delayed by one cause and an- 
other, until this winter. When the time came for cro*s-exami nation. Prof. 
Ocll was not able, on account of the rifness of a child, to leas'e Washing- 
ton, so the lawyers came here. One of the parlors in Prof. Bell's hand- 
some new house, has been transformed into a temporary court room. 
There the counsel meet, almost every day and night * and propound the 
questions they have prepared. The cross-examination is expected to end 
soon» The points the counsel for defend :mi are trjnng to establish they, 
of course, decline to make public. But, as a matter of public interest, 
they say, this is the first time that any examination was ever held which 
would have the effect of bringing out alt the details of the invention of 
the telephone. Prof, Bell is simply telling, in response to these cross- 
in I errogatories, the story of his invention. The People's Company, it 
will be remembered, claims that Daniel Drawtuiugh, of Harrisburg, Pa., 
is the original inventor of the telephone, and that it can prove by scores of 
witnesses, that he operated a telephone, embodying all the principles of 
the Bell telephone, six years before Bell applied for a patent. 
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WE call attention, in another column, to the first of a 
series of articles on ** Steam Engines for Electric 
Lighting Plant/' from the pen of Professor Robert H. 
Thurston, of Stevens's Institute of Technology. Professor 
Thurston *s experience in the construction and management 
of engines and machinery, his reputation as a student of 
mechanical science, and the fact that his subject is, at 
present, engaging the attention of scientists here and 
abroad, and that the development of the steam engine is, 
to a certain extent, that of the world's progress, will cause 
general interest in his writings; and ihey will, doubtless, be 
read with avidity by the fellow members of the lead- 
ing scientific societies to which he belongs, among which 
are the American Society of Mechanical Engineers, of 
which he was president, the American Institute of Mining 
Engineers, the Institution of Engineers and Ship Builders 
of Scotland, the British Institution of Naval Architects, 
and the Academy of Science. 



TB'E FROSPECTS OF ELECTRIC LIGHTING. 



RAPID transportation, in shortening unavailable time, 
and artifif ial light in lengthening available time, 
minister to the necessities of commercial and home 
life; and, very naturally, form our greatest indus- 
tries. Twenty percent, of the business capital in the United 
States is invested in railways, and the next leading industry 
is the production of artificial light; and. although we are 
not aware of any comprehensive statistics on the subject, 
we think it may be roughly estimated at something more than 
one per cent, of the business capital. 

When one considers the immense resources of the cor- 
porations manufacturing gas, and of the petroleum refining 
interests, and also the great length of time and enormous 
outlay which have been necessary for bringing gas lighting 
and lighting by oil to their present state of convenience and 
efficiency, it is surprising how rapid have been the advances 
of thfe electric light. 

The problem of the future of electric lighting involves 
many interests. Enough capital has been invested in this 
enterprise, to render its stability a matter ot importance to 
the financial world; while those who have invested in 
electric lighting await the ultimate result of their under- 
taking. The public recognizing the general advantages of the 
new system of illumination, awaits with impatience its 
perfection and general introduction. I'o some inventors, 
heart- weary with hope deferred, the success of some par- 
ticular system represents the height of human ambition ; and 
the young man about to choose a vocation, has to consider 



whether the promise of the ultimate growth of electric light- 
ing offers to him that opportunity which, ** If taken at the 
flood, leads on to fortune." 

Only four or five years have elapsed since the first com- 
mercial introduction of the arc light in this country, and 
hardly two years since the incandescent light w^as first 
brought before us in practical form. 

At the present time, the electric light repels the gloom 
of night in every important city of the Union. The ex- 
perience of its use in mills has demonstrated its superiority 
for such use to other methods of illumination, both in respect 
to economy, and in respect to the absence of excessive heat, 
and deleterious products of combustion which enervate the 
employees ; and the advantages from this cause, and the 
more thorough illumination attainable, add to quantity and 
quality of the manufactured product. In stores, the value 
of the electric light in exhibiting goods at their best advan- 
tage would warrant its use, even if other considerations were 
disregarded. Wherever a better, purer, and stronger light 
was desired, there, electricity has been able to fiU the 
demand. 

This has been accomplished in the face of enormous 
diflftculties. When the commercial manufacture of electric 
lighting apparatus commenced, it was a business without 
precedents; everything being new, crude, and undeveloped. 
No tramed assistants were ai'ailable; the books on elec- 
tricity contained nothing upon the modern use of heavy 
electric currents; the scientific schools taught little of value; 
telegraphy had little in common with the subject, beyond a 
few general principles, so that neither technical graduateS| 
nor telegraphers, were prepared to enter upon electrjc 
lighting work without further training. Mechanics had 
much to learn in matters of construction of apparatus; the 
proper manufacturing supplies were not in the market; and 
even engines, most suitable for driving dynamo machines, 
had to be invented. The development of the whole busi- 
ness, from the least unto the greatest, required invention, 
education, and organization. 

The genera! business of electric lighting has not been 
without errors. A mistake, which is deplored by all who 
have any interest in the prosperity of electric lighting, has 
been the undue extent to which the business has been in- 
volved in speculation upon fictitious valuations of patents. 
Instead of firms, or corporations,wherein the inventor and the 
capitalist could place the joint product of their brains — 
mechanism and money — upon an equitable basis, the specu- 
lator has come in with pernicious schemes of amplified 
capital stock. 

*' You may put me down for one of the ciphers, and 
then there will remain only five hundred dollars to raise/* 
said the late Isaac O, Barnts, to the elder who bore a sub* 
scription paper for the purpose of raising $5,000 to pay off 
the debt of the Mount Zion (colored) Church. " Dis yer 
lirgurins all *krect, but whar's the dollars?" said the elder, 
after an interval. In numerous instances of electric light 
enterprises, so many have subset Ibtd to the ciphers^ that 
comparatively few dollars have been left for the prosecution 
of the business. In England, ihts matter has been carried 
to a ruinous extent, where capitalization has been forced to 
a point far beyond that justified by any judicious estimate 
of the prospects for business. 

The first effect of the introduction of the electric light 
upon the gas companies was civility, and the second, pros- 
perity. 

The brilliant illumination produced by electricity, has 
quickened the demand for more light, and consumption 
of gas has beun increased wherever electric lights have been 
used. 

When electric lights were first introduced in the streets 
of New York, much fear of the new rival was expressed al 
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the director:* meeting of a gas company. One of the 
heaviest stockholders said, that as long as electricity 
remained in the street and did not enter the houses, 
their resistance must be very passive ; and facts were 
presented showing, that when a certain street was lighted 
with electricity, a neighboring hotel, unwilling that its gas 
lights should appear so dim, removed its gas regulator, and 
thereby increased its consumption of gas about twenty per 
cent. 

It has been claimed ihat elecrricity w^ill supersede gas; 
but no extension of a perfect light would accomplish sudi a 
result immediately, or without a Irard struggle. 

It is no disparagement to electricity to state, that the 
electric light has not caused the removal of a single gas 
meter» if it can also be proven that it has created an in- 
creased demand for illumination siiihciently great to warrant 
the introduction of electric lighting. It is well-known, that 
the consumption of gas has increased wherever electric lights 
have been used. The presence of the more powerful light 
produces a demand for better illumination elsew*here. 

It is not considered that the use of kerosene has entailed 
any severe hardship upon the gas companies, because 
kerosene is used where gas is out of the question, and very 
rarely because it is cheaper. Because the field for electric 
lighting is very large, it is not boundless. The limits can- 
not be stated at the present time, but they will be as well de- 
fined as those between gas and kerosene. As more is learned 
by exjierience concerning ihe details of its application, dan- 
gers will be obviated, prejudices will be overcome, and the 
uses of the electric light will be multijjlied. VVHien the 
Houses of Parliament, in London, were built, the architect's 
specifications required that no wood-work should ajiproach 
within six inches of the gas j>ipes. 

Lighting is but one of the purposes for which electric 
currents are available. Electricity is energy, and the light 
is merely the result of the conversion of this energy into heat. 
Electrical energy is also convertible into mechanical work ; 
and whenever any satisfactory electric-motor fitted for a wide 
range of duties, is introduced to the public, then there will 
be a demand for electricity for domestic uses, in addition to 
the numerous minor industries which require small powers. 

If the motor was at hand, it would be used for puiiqjjng 
water, running sewing machines, dumb waiters, ventilating 
apparatus, and many domestic purposes for which there is 
now no motor, and really little demand. 

The introduction of such improvements, require time 
for the general public to be educated to the appreciation of 
the convenience of such a convenient and safe motor in the 
house. 

Some persons are in expectation of improvements in 
electric light apparatus, which will diminish the power re- 
quired one-half, or some equally impossible reduction. 
There is not room for much economy in ihfs direction. 
The dynamo machine approaches more nearly to theoretical 
perfection than any other machine known to mechanics. 

The most serious obstacle to the economical generation , 
of electricity by dynamo machines, is the extremely low 
efficiency of the steam engine as a means of converting 
heat into mechanical work. 

We may commiserate the poor native, in the in- 
terior of Africa, who traps an elephant, starves the brute, 
and carries his tusks to the next tribe, where it is passed 
along in turn to the seaboard. Once sold for the quofa of 
rum, beads and calico, the last messenger drinks the rum 
for his services, and i»asses the beads and calico to the man 
who gave him the tusks, and each one appropriates a share 
for his work, until the poor fellow who obtained the tusks, 
finally receives hardly enough cloth to remind him of the 
sin of Eden, and a necklace of beads for his favorite wife. 

Yet we make a similar transaction in the operation of 



every steam engine and boiler A steam engine supplied 
with steam from a boiler which evaporates eight pounds of 
water for every pound of coal consumed, and requires three 
or four pounds of coal per horse power per hour, repre- 
sents the operation of a well arranged boiler and non*con- 
densing steam engine. The combustion of each pound of 
fuel produces a chemical change, which develops a certain 
amount of heat; but the boiler and its setting levy a toll of 
about thirty percent, of this amount, for serv^ices in genera- 
ting the steam. The steam passes to the engine cylinder, but 
the services of only a part of the steam are accepted and 
converted into work, the rest being used to warm the cylinder, 
or blown out of the exhaust as contemptuously as salt with- 
out savor. Hut the w^ork is in the cylinder of the engine, 
and is not available for use, and allowance still has to be 
made for friction and other losses. 

After making pro])er deductions for all these losses, 
(•robably not more than ten per cent of the theoretical 
energy of the fuel is finally available for driving the dynamo. 
It has l>een stated by mechanical engineers of the highest 
atithority, that the best compound condensing engines of 
very large size do not show a higher efficiency than from 
fifteen to eighteen percent. 

Evidentlv, if some method could be devised for generating 
electricity from heat directly, which would avoid any con- 
siderable part of this enormous waste of energy, a great ad- 
vance would be made, which would give electric lighting 
possession of almost the entire field of artificial illumina* 
tion, and make the electric motor a formidable competitor 
of the steam engine, as a prime mover, wherever mechani- 
cal power is used. It is possible that a discovery may be 
made which wmII realize this, but we see no indications 
which point to the direction from which it may be expected. 
Experiments with the thermo-pile have not proved encour- 
aging, and although other forms of generator have been sug- 
gested, none of them seem to promise practical results im- 
mediately. 

In the meantime we must rest content with the dynamo 
machine, and use the best mechanical power attainable for 
driving it. 

But, while we may not look for any great improvement 
of present dynamos in the direction of greater economy of 
[)Dwer, we may reasonably expect considerable simplifica- 
tion of construction and reduction of cost. Other parts of 
the apparatus will also undoubtedly be greatly improved in 
eflficiency, and their cost w^ill be reduced and many access- 
ories and minor appliances will be added to existing sys- 
tems, from time to time, which will greatly increase their 
efficiency, safety, and convenience in general use. 

The extension of the central station system will un- 
doubtedly constitute the great future of electric light- 
ing. In this wc may reasonably expect very great reduc- 
tion in operating expenses, from the adoption of improved 
apparatus and better systems of distribution and regulation, 
the employment of cheaper labor in construction and at- 
tendance, and from greater experience in the details of 
management, 

With the reduction of cost will come increased demand 
and a larger extension of the business. 

As it stands to-day on the work it is doing, and its proven 
capabilities, electric lighting rests on a prosperous basis, 
with brilliant prospects for the future. 



The latest thkories conctrming the sun, consider that It 

gives forth energy, which appears as heat, li^ht, or electricity, according 
to the medium which absorbs thifi energy. There arc astronomical 
phenunicnii, especially those in connection with the divers directions 
taken by the t^*'- ' rneln, which c^tn be satisfaclarily accounted for 
only on the h\ ] electrical aclion, which is suppo&ed to pervade 

the intcr-plant ^ ^ f^. The electricity in the sun is of opposite 
polarity to that of space. 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 

BY PROFESSOR ROBERT H. THCrSTON 



I. HISTORICAL THE DEVELOPMENT OF THE STEAM 

ENGINE. 

THE growth of the st<»ara engine into the forms now 
familiar to everyone who takes the slightest interest 
in this most important of modern mechanisms, has occurred 
by a series of transitions which is easily traced, and which 
is especially interesting to every thoughtful mechanic as 
representing the steps in a steady progression, toward ideal 
perfection, of which the end is not yet seen. 

A century ago, James Watt had just begun to introduce 
the first engines belonging to a, then, new type.* A century 
before (1698), the ingenuity and practical skill of Captain 
Savery, had conferred an enormous benefit upon the mining 
industries, and through them upon the world, by applying 
the ** fire engine ** of the Marquis of Worcester to raising 
water from the then rapidly deepening mines.* Savery used 
steam of 8 to 10 atmospheres (120 to 150 pounds) total 
pressure, in some cases,and he is entitled to fame as the first to 
mtroduce that now failiiliar concomitant of civilization, the 
steam boiler explosion. The usual pressure was 3 atmos- 
pheres. These engines demanded about 30 pounds of coal, 
per horse-power per hour, as a minimum. The apparatus 
of Savery was not what would to-day be called a steam 
engine, at all. It was not a train of mechanism, involving 
moving parts, cylinder, piston, crank and fly-wheel, but 
either a single pair of closed vessels, or three vessels, one of 
which was a boiler, and the other, or others, metal chambers 
of spherical, cylindrical, or ellipsoidal form, which were at 
once condensers and pumps. The latter were filled with 
steam, which being condensed, the water rose into, and 
filled them, and was then forced out by a succeeding charge 
of steam, of pressure exceeding that of the head against 
which the lift took place. Huyghens (1680), and Papin 
(1690), proposed true engines with steam pistons traversing 
their cylinders, and forming, on the whole, much such a 
train of mechanism as is now so well known' ; but the 
Newcomen engine was the first of this type to come into 
practical use. This machine, then called the " Atmospheric 
Steam Engine," consisted of a steam cyhnder, with a piston 
taking steam beneath, the upper end of the cylinder being 
open to the atmosphere, the piston actuating a " working 
beam," or ** walking beam/* and, through the latter, work- 
ing pumps attached to the opposite end. Neit^^er crank, 
shaft, nor fly-wheel was used ; the action of the engine was 
controlled entirely by the adjustment of its valves. In its 
operation, steam at a little higher than atmospheric pressure, 
was admitted below the piston ; the weight at the pump end 
depressed that extremity of the beam, raising the piston. 
The steam below the piston was then condensed by a jet 
of water thrown into the cylinder, producing a vacuum; and 
atmospheric pressure, finally forced the piston down, rais- 
ing the pump-rod and plungers. The weight on the latter 
was adjusted to the work, so that, when steam was admitted, 
this weight should force the pumps to discharge the water. 
The only function of the steam was the displacement of the | 
atmosphere, or counter balancing it, by entering below the 
piston, and thus permitting the formation of a vacuum. .V 
writer of that time states^ that "Mr. Newcomon's invention 
of the lire engine, enabled us to sink our mines to twice the 

1. Hii>tory of tboiirouth of the Stoam Engine Iniom.ition»l >erioi>. N. Y.. 
D. AppK'tim Jc i'o. 

2. The wnter fiml* thiiten^rino de*cril>e<i in llarric'x ''L<xicm rtchnicim," of 
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depth we could formerly do, by any other machinery "; but 
" every fire engine of magnitude consumes ^3,000 worth of 
coal per annum." The coal consumption was, at best, about 
20 pounds per hour and per horse-power. Smeaton, the 
greatest civil engineer of his time, put up many of these 
engines in Holland and elsewhere, as well as in Great 
Britain ; some were 66 inches in diameter of cylinder, and 
8 to 9 feet stroke of piston. It was this engine that Watt 
found in operation, when he entered upon the stage. 

Watt was not simply a mechanic ; he was a real philoso- 
pher, and a truly scientific investigator. A model New- 
comen engine, having been brought to him to be repaired, 
he took advantage of the opportunity to study the principles 
of its construction, to ascertain its defects, and to devise 
proper remedies. He found that the sources of loss were 
the conductivity, and radiating power of the steam cylinder, 
the alternate heating and cooling of the metal at each stroke, 
the imperfect vacuum, and the wastes from boiler and 
steam pipes. To correct these defects, he clothed his 
boilers and steam pipes with non-conductors, sometimes, 
even making boiler shells of wood. Smeaton had already 
covered the pistons and cylinder heads with wood. Watt 
made a small wooden steam cylinder, and obtained great 
economy ; he made a more practicable improvement, how- 
ever, when he devised the steam jacket. He attached a 
separate condenser to prevent the loss due to the introduc- 
tion of condensing water into the steam cylinder, closed the 
cylinder at the top, made the engine double-acting, and 
finally, adapted the engine drive machinery, fitting it with 
shaft and fly-wheel, throttle valve, and governor, and thus 
making the steam engine such as we see it to-day, in all es- 
sential particulars, not excepting the steam jacket, and the 
arrangement, of its valve gear to secure economy by the 
expansion of the steam. His engine was substantially com- 
plete by the year 1784.* 

Later changes have been a succession of refinements, 
and of developments in application. Stephenson, and his 
contemporaries, applied steam on railroads ; Stevens, Fitch, 
and Evans, and, finally, Fulton, in the United States, and 
Bell and others, in Europe, introduced steam navigation ; 
Sickels invented the " detachable " cut-off valve gear ; 
Corliss introduced the peculiar type of engine that has 
given him a world-wide fame, and so attached its governor as 
to determine the point of cut-off automatically, and thus to 
regulate the engine ; and, a little earlier, Robert L. and 
Francis B. Stevens designed the American river steamboat, 
and its beam engine, with so simple and effective a valve 
gear that it remains, to-day, still standard. The compound 
engine, even, was brought out by contemporaries of Watt, 
and thus every prominent feature and essential detail of 
the modern steam engine was introduced at, or before, the 
beginning of the nineteenth century. 

Yet, practice has been steadily changing during the cen- 
tury, and the form and proportions of the steam engine, and 
the methods of steam distribution, have been undergoing 
constant changes. In the time of Watt, steam was worked 
at about 7 pounds pressure, per square inch, in stationary 
engines: they were always fitted with condenser and air- 
pump, and were slow in movement, and were, consequently, 
of small power in proportion to their size; they wasted heat 
and fuel to such an extent, as to demand 6 or 8 pounds of 
coal per horse-power and per hour. It is true that Wolflf, 
in 1S04. expanded 6 or 8 times, using higher steam and ob- 
tained the horse- power with 4 pounds of fuel per hour, and 
that John Stevens and Oliver Evans, in the United States, 
and Trevithick, in Cireat Britain, had already used still 
higher steam in non-condensing engines; but these examples 
simply illustrated the fact, now familiar to every student of 
philosophical history, as pictured by Draper, Buckle and 

.^. History of the Growth of ihe Ste«m Bngine. P. 119. 



Leckey, that isolated examples which lead standard practice 
by a half century or more, are to be observed during the 
growth of every art. Recognized standard practice is al- 
ways as conservative as it is permitted to be by trade com- 
petition, and usually changes very slowly. Principles may 
be discovered and understood, and a correct theory of de- 
sign and of practice may be made generally familiar, and 
often is, in a brief period; but the growth of applicauon 
and the familiarizing of constructors and operatives with 
new mechanisms, and new methods of management, re- 
quires time, and is slow at best, 1 hus it has happened, 
that although the principles of steam engine economy were, 
in the main, well understood by James Watt, and some of 
his competitors, nearly a century ago, and have become 
well settled in later years, we are still far fro^i a completely 
satisfactory solution of the problem, which, as stated by 
the writer elsewhere* may be enunciated thus: — ** To con- 
struct a machine which shall, in the most perfect manner 
possible, convert the energy of heat into methanica! 
power, the heat being derived from the combustion of 
fuel, and steam being the receiver and conveyer of that 
heat." 




EQUIVALENTS OF ELECTRICAL 
MECHANICAL ENERGY, 
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S electricity is now produced in such large quantities 
_ _ by mechanical powers, it is often required to calcu* 
late the amount of electricity which corresponds to a given 
power; or, in the case of electrical motors, the amount of 
power which corresponds to a given electric current. To 
facilitate such calculations, the following tables were calcu- 
lated. They give the values of the electrical units of 
energy^ in terms of all the mechanical units of energy 
used in this country* England, France, and Germany ; and 
the values of all these mechanical units, in terms of the 
electrical units. 

Before proceeding to explain the tables and the basis 
on which they are calculated, it may be well to call atten- 
tion to a distinction, between the two forms of expressing 
mechanical energy, work ^x\A poiver. Work depends on the 
* weight lifted, and the distance through which it is lifted, or, 
in more general terms, the force acting, and the distance 
through which it acts; it is, therefore, independent of time. 
Power is work done in a certain time ; and, therefore^ 

E depends on time, as well as weight and distance. To 
express this in a formula — 
power X lime '=^ work 
therefore 
w^ork 
— ^^ =^ power. 
time 
For instance — 
2 horse-power for lo minutes 
660,000 ft. lbs, 
10 min. 
_ Heatf being only another form of work, is included in 

the general term wo'k. 

The units, in terms of which an electrical current, or 
electrical energy, is given, are — 

Amp&c — the unit of current strength— generally repre- 
sented by C 

Volt — the unit of electro- motive force — generally repre- 
sented by E. 

Ohm — the unit of resistance — generally represented by 
R, 

Coulomb — the unit of quantity— generally represented by 



660,000 ft. ibs. 
== 2 horse* power. 



• Ibid. P.iM. 



In order to calculate these tables, it was necessary to have 
some one equivalent between an electrical unit of energy, 
and a mechanical unit of energy, all the others being read- 
ily calculated from this one. This equivalent was calcu- 
lated in the following way. .^s two quantities of like 
electricity repel each other, work is done by moving a 
quantity of electricity toward another qumtity. against the 
repelling force ; that is, moving it through a difference of 
potential, or against an electro-motive force. If the electro- 
motive force moves the electricity, work is done by the 
current. Therefore — 

work = electro-motive force x qiiantity; 
or, using W to express the work of the current — 

W^EQ, 
As mechanical work is generally given in foot-pounds or in 
kilogrammetres, E in volts, and Q in coulombs, it is nec- 
essary, in order to get some numerical relations between 
them, to reduce them all to the same units. This can readily 
be done by the C. G, S, system of units. In this system : 

1 absolute unit of work = t absolute unit of electro- 
motive force X I absolute unit of quantity. (1) 

1 absolute unit of work =* i erg. (2) 

I volt = 10* absolute units of electro-motive force. 

I coulomb = A absolute unit of quantity. 

Therefore— 

I absolute unit of electro-motive force 



f volt 



I absolute unit 
lombs. 



10' 



(3) 



of quantity =^ 



I coulomb 



-^= 10 



Substituting the values from (2), (3), and (4), in equa- 
tion (i) 

r volt r . 

1 erg *=^ X 10 coulombs. 

10* 

From which 

1 volt-coulomb ^^ 10' ergs. (5) 

An erg is the amount of work done by a force of i 
dyne, acting through i centimelre, that is — 
I erg =^ I dyne x i centimetre. 
A gram is =" ^ dynes (jf = acceleration of gravity). 

therefore, 1 dyne — — ^ 

J I gram 
and I erg = — ^ 

Substituting this value in (5), 



X I centimetre. 



10 



I volt-coulomb = -^-^^— gram centimetre, 
g 

Taking the mean value of g =^ ^^\% 

t volt'coulomb == 10193.679 centimetre grams. 

As centimetre grams are readily reduced to foot-pounds, 
heat-units, horse-powers, etc., this equation is the basis on 
which the tables were calculated. 

As almost all the equivalents are incommensurable, it 
w^ould be troublesome to divide them into a number ; for 
this reason, the reciprocals of all these numbers have been 
calculated; so that all calculations can be made by a single 
multiplication. As a volt-coulomb is a volt-ampere per second, 
the two are interchangeable, the one representing work, 
the other (volt-am[}^re) power. When the electro-motive 
force in volts and the current strength in ampdres is given, the 
power of the current in volt-amperes is of course equal lo 
their product. Hut when the current strength and the re- 
sistance of the circuit are given, the power in volt-amperes 
is C'R^ in which C is the current strength in amperes, and 
A^ the resistance of the circuit in ohms, Similarly, if the 
resistance and the electro motive force are given, the power 

in volt-amperes, is ^, in which E is the electro-motive 

R 
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force in volts, and R^ the resistance in ohms. 

These tables give the actual equivalents, and, therefore, 
do not take into account the loss in converting one kind of 
energy into another, as that is dependent upon the particu- 
lar machine used. 



EQUIVALENTS OF WORK. 

i.ooooooo volt-ampere per second 
.737324 foot-pounds 
.101937 kilog^ammetres 



I volt-coulomb -= 



Logarithm, 
o 0000000 
T.8676580 
J.0083310 
.00095508 pound- Fahr. unit of heat :f. 9800407 

T- 7247682 
,.3814342 
,.1272954 

J 3491441 
J. 1332698 

3.35511S5 

O.OOOCXXX) 

.1323420 

.99i66()o 

3.0199593 

3.2752318 

3 61S5658 
2.S727046 
4-6508559 
2 8667302 

4 6448815 



.00053060 pound-centigrade 
.00024067 kilogr. -centigrade '* 
.00134059 horse-power per second 
.otxx)22343 '* per minute 

.00135916 force-de-cheval* per sec. 
1^.0000226526 . *• per min. 

I volt-ampere per sec. — i.ooooooo volt-coulomb 
I foot-pound — 1.35626 volt-coulombs 

I kilogrammetre -= 9.8iixxx> ** 

I pound-Fahr.unitof heati=i047.03o ** 
I pound-centigrade '* —1884 655 ** 
1 idlogr. -centigrade '* -=4154.950 ** 
I horse-power per second — 745.941 

*' per minute— 44756.47 *• 

I force-de-che\nU* per sec— 735.750 ** 

•* per min.— 44145.00 *' 



If the loss of energy in the dynamo is 20 per 
cent., then 80 per cent, of 15. — 12 will be the h. p. of 
current available. From the tables, i h. p. = 746 volt-am- 
peres; I lamp requires 1.5 x 60 =■ 90 volt-amperes ; there- 
fore, . 

' 12 X 746 

=100 lamps very nearly. 

90 
II. What h. p. is required to supply 100 lamps of 40 
ohms resistance each, requiring an electro-motive force of 60 
volts ? 

. E' 60' 
The number of volt-amperes for each lamp *s ^ '^ "7 

From the tables, i volt-ampere = .00134 h. p.; therefore, 

— X 100 X .00134 = 12 h. p. very nearly. 
40 

If the loss in the dynamo is 20 per cent, then 12 h. p. 

is 80 per cent, of the actual h. p. required; therefore, 

'^ ==i5h.p. 

•80 C. O. Hering, 

University of Penna. 
Phila., March 21st, 1883. 



KQUIVALENTS OF POWER. 

Lngarithm. 
1. 00000 volt-coulomb per second 0.0000000 



I volt-ampere — 



y.1272954 
,.1332698 
T.867O580 
1.6458093 
3 4239606 
y.(X)833io 
.7864823 



,.7581920 
.5363433 



I volt-coulomb per sec.=- 

I horse-power =— 

I force-de-cheval* «= 

I foot-pound per sec. «= 

** per min. = 

*' per hour =.0003767380 

I kilogrammetrc per sec— 9. 8 1 00000 

" per min. =— .163500 

*• per hour— .00272500 

I pound- ) 

Fahrenheit [• per sec. — 1047.030 
unit of heat ) 

•' per min. = 17.4505 

per hour — .2(^)842 



.00134059 horse-power 
.00135916 force-de-cheval* 

• 737324 foot-pounds per second 

44 23944 ** per minute 

26543664 '* per hour 

.101937 kilogrammctrcs per sec. 

6. 1 1622 '• per min 

36^)9732 *• per hour 2.5646336 

• 05 73048 ** per min. 

3438288 •• per hour 

( pound- ) 
.00053060-] centigrade [■ 
( units of heat ) 
.0318360 *• per min. 

T.9ioi(x) ** per hour 

i kilogram- ) 
. ooo24t/)70 \ centigrade J- per sec. 
( units of heat ) 
.0144402 *• per min 

.S66412 

i.ooo(K)o volt-ampere 
745.941 volt-amperes 
735750 
1.35626 
.0226043 



- per sec. ^ . 7247682 



1-5029195 
.2810708 



J. 38 14342 



I pound- ) 

'centigrade ;- per sec. «= 

unit of heat ) 

'* per min. =-= 

" per hour = 

I kilogram- ) 

centigrade - per sec. =» 

unit of heat ) 

'* per min. = 

*' per hour = 



1884.655 

3i-4io<)i 

•523515 

4154.950 



1.1595855 
per hour y. 9377368 

O.(XK)O0OO 

2.8727046 

2.8667302 

.1323420 

2-354KW 
4 5760394 
.9916690 
1-2135177 
1.4353664 

3 0199593 

1.241S080 
1-4636567 

3. 27523 1 S 

1.4070805 
y. 7 1 89292 

3-61S565S 



69.24()2 " 1.S404145 

I. 1 54 1 53 '* .0()22632 

The following examples will illustrate the use of the 
foregoing tables. 

I. How many incandescent lamps, requiring an electro- 
motive force of 60 volts and a current of 1.5 am- 



peres each, can be supplied by an 
h. p.? 

• 1 force-de chcvol or French horHc-power ■ 



engine giving 15 useful 



75 kilogrammetrei} per second. 



THE GOLD AND STOCK TELEGRAPH 
COMPANY. 

{Continued from Page 77.) 



THE UMVERSAL STOCK PRINTER. 

THIS instrument is one of the earlier inventions of 
Thomas A. Edison, and was produced by him for 
the Gold and Stock Telegraph Company, to perform the 
same functions on two wires, as the Calahan instrument 
performs on three wires. The peculiar device by which 
the saving of one wire is secured is called the " shifting 
type-wheel," by means of which either one of two type- 
wheels may be printed from at the will of the operator. 
Both of the type-wheels are controlled by one wire. 

The construction of this instrument was also designed 
with a view to avoiding the faults of the earlier three-wire 
machine, as shown by the carefully kept records of com- 
plaints arising from the daily service of the large number 
of instruments which were soon put into actual use. 
Another great stride toward perfection in construction con- 
sisted of a feature, which was first applied to printing tele- 
graph instruments by this inventor, viz.: the inter-change- 
ability of the parts, which were made to gauge. Although 
this endeavor was not always rigidly carried out, on account 
of the expense and difficulty attending application of the 
principle to minor details, it was nevertheless adopted to a 
considerable extent. On account of its simplicity of design, 
electrically (it uses no principles that are not employed in 
the ordinary Morse sounder), as well as for economy in 
making installations, the instrument has always been a 
great favorite with the Company, for use in its branch sys- 
tems in provincial cities. The fact that the Company had 
already made and introduced a large number of the three- 
wire instruments in this city before the universal instru- 
ment wa«; invented, has prevented any extensive use of 
them in New York city, and there are now only about 100 
of them in us*> here, principally on Petroleum and Mining 
Quotation circuits. Under the same electrical conditions, 
the speed of this machine is slightly faster than that of the 
three-wire machine, for which difference it is indebted to 
the more favorable form and arrangement of the escape- 
wheel and escapement anchor. 

The form of transmitter originally designed for this 
machine, was never perfected by the inventor, who turned 
his attention to the subject of -automatic telegraphy, before 
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he had fully developed his ideas in the former field. The 
transmilting apparatus has, however, subsequently been 
much improved and perfected by Mn George B. Scott, the 
Superintendent of the Company, and has now attained a 
high degree of reliability, with the great simplicity of con- 
struction. The receiving instntment is shown in full in 
Fig. I, while Figs. 2 and j giva details of the peculiar dis- 
tinctive features of the machine. 

The receiving instrument can be best described in four 
parts: First, the printing and feeding mechanism, operated by 
the press- wire; Second , the ty|>e-w heels and their accessories 
operated by the type-wire; Thinly the unison device; Fourth^ 
the shifting apparatus. The last two portions are operated 
by actions resulting from the operations of both wires com 
bined. 

The type-wheels are rigidly fixed, side by side, on a 
moveable sleeve or tube, Fig, 2, A, which may be slid length- 
wise on the escape-wheel shaft, B. The type-wheel sleeve 
with the type-wheels attached, is, however, forced to revolve 
with the escape-wheel shaft when the latter rotates, by a 
guide pin C, projecting at right angles to the line of motion, 
and fastened to buth type-wheels, and which passes through 
a slot in an arm D, which is rigidly fastened to the escafje- 
wheel shaft by the screw E passing through a band or 
collar which encircles the shaft B. 

An electro-magnet in the circuit of the type-wire, 
vibrates an armature carrying an anchor, w^hich rotates a 
15-toothed escape-wheel F, rigidly fixed on the escape- 
wheel shaft. The type-wheels each carry 30 characters, 
and 15 pulsations of the current^ together with 15 actions 
of the retracting spring on the type armature, revolve the 
type- wheels once. 

A single inking wheel, formed of discs of cloth laid 
side-by-side on a central shaft, and clamped together by 
end discs of ebonite, revolves on a spindle within a frame, 
which allows the inking wheel to rest on the type-wheels, 
and to revolve with them by friction. 




Rigidly fastened on the same sleeve as the type-wheels, 
and a little to the left of the letter type-wheel, is a disc of 
the same diameter as the type-wheels, called the lock-wheel, 
(see G, Fig. 2). This disc has a notch in that portion of its 
periphery, which is in line with the space filled by both of the 



dots on the letter and figure type- wheels. These dots are not 
in line how^ever. one being a character in advance of the other, 
in respect of a line drawn through both wheels at right 
angles to their plane of motion. The notch in the disc G, 
is as wide as the transverse si)ace occupied by both of these 
dots, and when either of these two dots are opposite the 
paper, in a position to be printed from, the notch in the 
disc G, is opposite an upright arm with a wedge-shaped 
head (see G^ Fig* 3), which projects upward from the press 
lever. The t>7>e-wOreels may then be shifted transversely 
on the escape- wheel shaft; but in all other positions of the 
type-whee's, the wedge G, Fig 3, is in the path of any at- 
tempted lateral movement of the disc G, Fig, 2, and thus 
prevents any accidental movement of the type- wheels from 
the position they have been intentionally placed in by the 
operator ; thus ensuring the rotation of the type-wheels in 
the same plane, at all parts of the revolution. For effect- 
ing printing from either of the tw^o type-wheels at will, the 
type- wheel sleeve, A, Fig. 2, is provided with a pivoted T 
shaped lever H, having an arm I, extending at right angles 
therefrom, and fastened at its further extremity to the type- 
wheel sleeve. The T lever and arm have two pivots, une 
at J and one at K. Now, if the right-hand arm of the T 
piece H, be tilted upward, the type-wheel sleeve A, together 
with the type-wheels and slotted disc G, will be pushed to 
the left until the sleeve is stopped by the shoulder of the 
unison worm L, and the unison pin M.; provided the slot 
in the disc G is in a position to allow the wedge piece G, 



M G 
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Fig. 3, to pass through. In this position the figure type- 
wheel will be vertically opposite the ri^ht hand margin of 
the band of paper, and the letter type- wheel will be imme- 
diately opposite the left hand rim of a thin flexible brass 
shield I, Fig. 3, which prevents the letter- tj^^es from touch- 
ing the left hand margin of the paper. 




On the other hand, if the left-hand arm of T piece H» 
be tilted upward, the ty|»e-wheel sleeve and its accessories 
will be carried to the right-hand, until stopped by thetyjie- 
wheel sleeve touching the collar supporting guide-pin arm 
D, Jn this posiliun the letter-types will be opposite the 
left-hand margin of the paper, and the figure-types will be 
above the right-hand rim of shield I> Fig. 3, which will 
prevent them from touching the paper* 

The devices which enable the operator to shift the type- 
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wheels are as follows: Fig. 3, shows the press-lever and its 
attachments. Two keys in the transmitter correspond in 
relative position to two dots, one on the letter type-wheel 
and one on the fignre lypc-wheel, the latter being one tooth 
of the escape-wheel ahead of the former. 1'he keys on 
the transmitter represent either letters or fitiiirei ititer- 
changeably, and there is but one hank of 30 keys for the 
60 characters. When ihe first dot of the letter type- 
wheel^ is brought opposite the paper with the slot in disc 
G, Yvx. 2* opposite the wedge G, Fig. 3, and the letter dot 
key of the transmitter depressed^ the press-lever comes up, 
bnnf^ing pin A^ Fig. 3, on the plate B, of the press-lever, 
tmder the left-hand arm of the pivoted X lever H, Fig. z. 
I'he tyje-wheelii are pn&h^d to the right as before 
described, and the letter-types are in position to be printed 
from indefinitclvi since neither a continued rotation of the 
lype -wheel, nor movements of the press* lever to take im- 
pressions therefrom, can move the type- wheels transversely- 
lint if the operator desirc^i to print from the figure type- 
wheel, he depresses the figure dot key, which stops the 
type- wheel with the figure dot opposite ihe shield and the 
slot in disc G, Fig. 3, 0])|josile the wedge G, in Fig, 3* The 
upward movement of the press- lever brings the right-hand 
\nvk C, Fig. 3, under the right-hand arm of T lever H, Fig. 
2, when the latter is tilted to the left and the type-wheels 
>Hd over to the left-hand with the figures opposite the 
pa[ier, as before described. 

In Fig. 3, D is the press- lever shaft and pivots, K the 
armature, )t the unison^t ripper, G the wedge piece, H the 
l^rinting pad, J the flexible. brass shield, and J the driving 
pin for the feeding mechanism. 

The unison o^ie rates as follows : The free end of an 
arm, not shown in the diagram, rests in grooves between 
spiral threads cut on the escape- wheel shaft, see L, Fig. a. 
This worm is provided with a unison stop pin M, Fig. 2^ 
and upon continued rotation of the type- wheels, without 
])rinting, the free end of thtr arm resting in the grooves 
L, Fig. 2| will he carried to a position which will intercept a 
further onward movement of the stoj) pin upon the type- 
wlieel j^haft. This pin is so pKiced, that when it is locked 
by the unison arm the letter dut is O]jposite the paper, and 
pin A, Fig. 2, is o]>|>osite the left-hand arm of H, Fig, 2. 
This operation locks the type -wheels of all the instruments 
m unison. To release them and start them off together, the 
operator depresses the letter d^u key, when the press-lever 
comes up and unison tripper F, Fig. 3, through the loop of 
which the unison arm [Kisses, raises the latter from the uni- 
son pin M, Fig. 2, and a s[(iral spring pulls it 10 its original 
position in the groove between the two first threads of the 
unison worm, at the same time the tyj)e- wheels start to 
revolve. 

The printing [lad H, Fig* 3, is a small huUow cylinder 
of soft rubber, stretched over a cylinder of ebonite which 
revolves on a R[jindk% pivoted between the sides of the 
press- lever; as the jjppcr is drawn over it. 'I'he pa[»er feed- 
ing mechanism is very simple, and consists of two dogs or 
pawls, with shariJcncd serrated edges whose teeth point in 
the direction of motif in of the pa[ier. These pawls are 
always heiddown on the l)*>per by spired springs, and press 
the j)apt r on a metallic barrel, which is free to revolve when 
motion is communicated to it. One of the dogs is slotted and 
pivoted on the [)in J, Fig. 3, in the press-lever. An upward 
movement of the press-lever j)ushes this pawl forward, its 
sharp teeth catch the paper and drag it over the barrel. 
When the press-lever falls and the pawl starts on its back- 
ward path, the paper is clutched by the other pawl and thus 
the friction produced by the backward movement of the 
pushing jKiwl is prevented from dragging the i)aper back- 
ward. The transmitting apparatus for these machines will 
be described in our next. 
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X, PAKT 1— KAKLY THIlORIES OF ELECT RICI TV, 

ALTHOUGH, from the earliest period, the nature of 
electricity has been the object of much speculation, 
and since the time of Du Fay the probable occurrence of 
one or more kinds of electricity has been vigorously dis* 
cussed, comparatively few of the persons who have inter- 
ested themselves in the matter have ventured to advance 
even a hypothetical answer to the question, 

''what is EIECTRICITY?*' 

Of the hypotheses suggested, the greater number origi- 
nated during tHe earlier period of electrical history, and 
were founded ujjon a limited actjuaintancc with electrical 
phenomena; but, of them all, few are characteriited by de- 
cided originality, fewer still are worthy of consideration as 
more than vague conjectures, and none, perhaps, are entirely 
accordant with the mukitude of facts now known. 

It may, however, be interesting, and in vrew of the influ- 
ence they have e.xerled upon the progress of electrical sci- 
ence, perhaps important to review some of these suggestions, 
for they exercise the scientific use of the imagination, and 
represent the best efforts of the most able minds to grasp a 
problem the baffling complexity of which, modern scientific 
progress but enables us to realize^ and contemplate, as the 
ancients did the phenomena of electricity, with wondering 
curiosity. 

A problem thus impenetrable to modern science. Sir 
Francis Bacon, however, almost simultaneously with its first 
perception unhesitatingly disposed of as follows:^ '* Elec- 
tricity (of which Gilbert" and others have devised such 
stories) is nothing else than the appetite of a body when 
excited by izenile friction, an appetite which does not well 
endure the air, but prefers some other tangible body if it be 
found near at hand." 

Difficult as it would be to associate with others such an 
hypothesis, those which have appeared later may be roughly 
classified in order of dignity as follows; 

/ Urst, SuptTfiaiurah \ ElecincHy a Soul or Spirit. 

j I Enjanation and Return Thcod^. 
( 3 Spherical Eavdope Theory. 



Second, Ellltivial, 



Third, Fluid. 



1 Amux and EfRux Theory. 
% Agitated Envelope theory. 



j 3 One Fly id Theory* 
( 4 Two Fluid Theory. 



Earl)'. 



Fourth, Ethereah 



Fifth, Fire. 



An universaHy ej^ended impon- 
derable fluid more or less con- 
densed around a matenal sub- 
stance. 

The same condensed about the 
Molecules of a t)ody, 

. universally extended imponder- 
able fluid combining with 
Effluvia from the earth to form 
the atmosphere. The Ether, 
Electricity, and Fire one and 
the same. 



1. Sir Francirt Bacon. An Inquiry into Light and Laminoeity. 
Speddlng. N. Y., 1850. Vol. 8, p. 8 «. 

'i. See first sketch. 
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toy 



Modem. 



/sixth, Mode of Mo- j 
lion. 1 



I 



Ail forces^ tnodcs ol moticm of 
EihereaJ or Material Masses or 
Molecules, 

The same. The MoieCQlar mo- 
tion considered as a Polar Os- 
ciliation. 

All forces, modes of mot ion* of 
materiiil Masses or Molecules. 
The Ether and the Atmosphere 
one and ihe same. 



Of these* the first five projjL'rly come under the head of 
early theories of electricity. P'ol lowing no logical succes* 
sion these have been, again and again, in various forms 
revived, and "how much ideas are bound up in word5 is 
shown by the use of the terms of one hypothesis in the ex- 
pression of another/'^ In point of fact, terms belonging to 
each of them prevail more or less indiscriminately among 
modern electrical writers. 

** Stil! the progressive stages in the history of general 
physical science account in great measure for the adoption, 
by the early electricians, of the supernatural, effluvial, ethe- 1 
real, and fluid theories. 

'*The ancients, witnessing a natural phenomenon re- 
moved from ordinary analogies^ and unexplained by any 
familiar niechanicai principle, referred it to a spiritual or a 
supernatural power; and 1' hales expressed the 

SUPERNATURAL HYPOTHESIS, 

in attributing the phenomena of amber and the magnet, to a 
soul Later, the functions of digestion, assimilation, etc., 
were supposed^ by Paracelsus, to be effected by a spirit (the 
Archaeus). 

'*The transition from the spiritual to the ethereal hypo- 
thesis occurred through the o[)erations of the alchemists, 
who» seeking to convert ordinary metals into gold, subjected 
to intense heat various mixtures of substances in sealed 
vessels, which were almost invariably shattered to pieces by 
exploding. This frequent catastrophe was attributed to an 
antagonistic evil Geist (German) or spirit (English), to avert 
whose influence the divinity was appealed to by a cross 
usually marked upon the outside of the vessel. In course 
of time it was found that the Geist would escape harmlessly 
through even a minute opening left in the now so-called 
crucible (from Crux, a cross); and the word gas, a modifica- 
tion of the word Geist, applied to the esrajung vapor pfter 
it became invested with a more material character, affords 
an instance *of the gradual transmission of a spiritual into a 
physical conception,' which found expression in physics, in 
the tendency to attribute all mysterious natural phenomena 
to the escape, absorption, or chemical reactions of effluviae, 
and introduced into electrical history the 

EFFLUVIAI. HSFOTHESIS, 

one of whose earliest supporters, Robert Boyle, regarded 
electricity as an emanation of a subtile matter comparable 
with the emanations from volatile oils, flowers, and pimgent 
acids or alkalies, as nitric acid or hartshorn, but especKilly 
characterized it as a glutinous emanation nhich seized little 
objects and carried them with it, upon its return, to the 
body from which it escaped/ 

A certain Jactjues Hartman, who published an article 
upon amber in the Phil. Trans/, pretended to prove by ex- 
periment, that the electrical attraction was produced by the 
emission of glutinous particles. He distilled a specimen of 



rosin, and found that the residue obtained was not electric, 
while the natural rosin, retaining its glutinous part, was a 
good electric* 

Hauksbee, in 1708, regarded electricity as an effluvium, 
which is developed from an object, such as a glass tube, or 
glass globe, when " affricated/' and extends to a distance 
from the surface of the glass, both internally and externally 
forming, in case of a globe, a spherical envelope around it. 
Having some threads suspended in such an excited globe, 
which moved upon presenting the ^nger towards them from 
the outside, he inferred thai the finger simply pushed the 
diluvium, and with it the threads, the interposed glass not 
interfering with the freedom of motion or continuity of its 
own effluvium.' 

The hypothesis of an efHuvial envelope, formed of an 
emanation from the excited electric, was favored by many of 
the early electricians, even to the time of Benjamin Frank- 
lin, who endeavored to effect a mixture of electric and odor- 
ous effluvia logelher, and was, therefore, not entirely disaf- 
fected toward this hypothesis." But the effluvial conception 
gradually became still more materiali/ed, ** its further transi- 
tion being assisted by 1 orricelli, who established the ponder- 
able character of air and gnses, and proving them analogous 
in many of their actions to liquids or known fluids, origin- 
ated a tendency to regard them as aeriform fluids/* 

** No sooner was this conception established than a be- 
lief in the existence of other (luids, differing from air as air 
differs from water, insinuated itself in all branches of 
physics, and in explanation of every new phenomenon 
which presented itself a hypothetical fluid was immediately 
resorted to, and invested with such powers and properties as 
it might need to serve the desired pur^iose. Upon the idea 
of a tluid, thus was ingrafted a luxurious vegetation of imag- 
inary offshoots.*'* 

*' The fluid caloric was long accepted as explaining the 
phenomena of heat. So was the luminous tluid at the same 
lime as explaining the phenomena of light ; but the falsity 
of all these conceptions is now considered (juite certain, and 
though one of them satisfied the mind of Newton, it was 
condemned without hope of revival upon the day when 
Fresnel definitely formulated a more simple theory." 



%. Orove. CorreJaUoo of Physical Forcts. N. Y.. 186B. P. 95. 

4. Joseph PriMtley* History of Elec- 3 vols., Parw, 1771. Vol. 1, p. 13. 



Mil ti .V* Kowia L, ussi^tunl in the Natural llistor)' Depart 

ment, at Oxford, England, hiis issucil a circular, calling attention to the 
suggestion miide by him forty years ago, whiuh i»ays^ *' My views on the 
cause of auronv, are that they result from electricity carried over wiih 
vapor by the superior trade-wind?^, from tropical to potar regions, and its 
occa-'iional accumulation in the latter to such a degree as to flash l>ack to 
lower latitudes, through the atmo*iphcre at a reduced density, but still 
within the regions at which vapor is fiotablc although in a fro^ten condi- 
tion. The directive properties of the magnetic needle I attribute to the 
return current of electricity from polar to tropical regions. The following 
is the concluding paragraph of the report on my paper on this subject: 
' the author supports his opinion by general reference to the observations 
on the aurora, tVc, in the appendix In C;ipt. Tranklin's *" Journey to ihe 
Polar Seas,'* and concludes vNith profx^sing the experiments of raising 
electrical conductors to the height of the clouds in the frigid rej(ions 
duriih^ tht frosts in 'u*inki% which in his opinion would cause the aurora 
to be exhibited and lead lo important discoveries in the science of mag- 
netism ' "— (j^V/<y^^ of the Itrilish Assodation, 1840, Transacttims of the 
.^^ecttons, p. 4<),) In support of this lheor)% a foreign cotcmporary refers 
to remarkable reiults recently obtained t>y Prof LemstrAm. with a net- 
work of wires arranged up ihe face of the mountain at a station at 
Sodankyla. in North Finland. Hy this means he succeeded in procuring 
an appearance exactly similar to that of the aurora borealis. 



<l. Prientley, Lo€, £M. 

7. llaiik«bee. I*liil. Tmn-. Landon, 170*. P, 82. 

8. Fraukllii. Worka t)y Jared Spftrks. Boston, 1837. L«tt«re« vol. V, p. HKI. 
D. Urove. Loc. Cit. 
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THE ELECTRICIAN. 



TELEPHONING AND TELEGRAPHING, 



THE problem of simultaneous transmission over the 
same wire, without interference of telephonic and 
telegraphic messages, it can easily be imagined, is a most 
difficult one; and, from a telegraphic standpoint, we would 
be inclined to say, an impossible one. But, nevertheless, 
from received statements, the problem seems to be solved, 
and the credit appears to be due to two Canadian gentle- 
men, Messrs. Black and Rosebrugh, the former a practical 
telegraph electrician, and the latter with an established rep- 
utation as an oculist in the city of Toronto. 

These gentlemen have been associated in this invention 
since the spring of 1878, and in February, 1879, together, 
took out letters-patent in the United States, and subse- 
quently in England, for the claims covering the essential 
features of their invention. A separate patent was also 
issued to Dr. Rosebrugh, at the same time, for certain fea- 
tures of the invention, the application for which was filed, 
we believe, as early as May, 1878. 

On account of certain patents still pending, some fea- 
tures of the invention are withheld from the public for the 
present. We may say in general terms, however, that the 
telephonic apparatus is inserted in branch lines; grounding 
of the Morse circuit being prevented by the use of con- 
densers of low capacity, and the keys bridged by con- 
densers, for the purpose of keeping the induced current 
circuit unbroken. A phantom, or induced current circuit, 
is formed on the Morse wire for telephonic purposes; and a 
way wire may be used as a ** through" telephone line, or 
a ** through " Morse line may be tapped at intermediate 
stations with telephone branches, and used also as a '* way " 
line for telephone business. 

Again, the apparatus may be inserted in a bridge be- 
tween two parallel wires, and the wires used as a metallic 
circuit, the *' crossing" of the wires being prevented by the 
use of the condensers. 

For completing the tele])h()ne circuit, either to ground or 
simply bridging a key, it is found that a condenser of low 
capacity, say Y2 a micro-farad is cjuite sutlicient. Recent 
practical tests in New York, Washington, and Canada seem 
to demonstrate the, practicability of the invention. Its 
great value can hardly be overestimated, and its bearing 
upon future telegraphy can not, for the present, be more 
than conjectured. 



OUR PARIS CORRESPONDENCE. 



AT a meeting of the N. Y. Electrical Society, held at 
the society's rooms, corner of Liberty and (ireenwich 
Streets, this city, on March 9th, Mr. Charles S. H. Small, 
Asst. Supt. Gold «S: Stock Tel. Co., was elected President 
for the ensuing year. The meeting then adjourned till 
Friday, March i6th, when the following gentlemen were 
elected : ist Yice-President, Geo. B. Scott ; 2(1 \'ice- 
President, Dr. P. II. Yanderweyde ; 3d Yice-President, 
James D. Reid ; 4th Yice- President l^dward C. Cockey ; 
5th Yice-President, William |. Johnston ; 6th Vice-Presi- 
dent, Gerrit Smith ; Recording Secretary, Thomas R. Tal- 
tavall ; Financial Secretary, James McKen/ie, Jr. ; Treas- 
urer, Francis W. Jones. 

Additional members of the l^xecutive C^oinmittee: Ed- 
ward C. Cockey, E. L. Bradley, Henry L. P.ailey, and (;er- 
rit Smith. 

Owing to the lateness of the hour at whi( h the election 
of officers was terminated, the reading ot papers by Mr. 
Gushing on the "Gray Harmonic Telegraph," and by Mr. 
G. A. Hamilton on "CableTesting," were postponed until the 
next meeting. The P^xecutive Committee have ai)pointed 
Mr. Edward Blakeney, Librarian to the society. 



Paris, March loth, 1883. 

EXPERIMENTS with M. Marcel Deprez's system of 
transmitting power to a distance by electricity, were 
lately made in the workshops here of the ** Chemin de fer 
du Nord." We cannot speak of the results achieved from 
a full and personal knowledge, for, it is well-known, the 
data and calculations in such cases are only given to the 
public when they have previously passed through a beauti- 
fying process. As we have not been initiated into the se- 
crets of the gentlemen who conducted the experiments, we 
must be content with what we could see in common with 
the other gentlemen invited. V/ell, our first impressions 
are by no means favorable. We have had a second edition 
in Paris, of the experiments made last October, between 
Munich and Miesbach; and the system of M. Marcel De- 
prez, does not seem to us to be one of those that improve 
with age. In Munich, a theoretical success was obtained, 
as the possibility of transmitting to a distance of 50 kilo- 
metres the force of a certain number of kilogrammetres 
by means of a simple telegraph wire, was amply demonstra- 
ted. No one had previously tried the experiment, which re- 
quired a certain audacity — as it were. In Paris, with every 
possible facility at hand, we had a right to expect a conclu- 
sive and practical test, but we had to be satisfied with a 
mere blind trust in the experiments ; to have volts and 
amperes, measured on the terminals of the machines spoken 
about, and to have a lecture substituted for the dynamo- 
meter tests. Beyond this, there was nothing but mere gossip 
on a matter that is now well-known. There was little 
reason to disturb English electricians, and expose them to 
a most disagreeable trip across the Channel. 

It will be of interest to trace the origin of this matter, 
and to show how it has developed since the Paris Electrical 
Exposition of 1881. At that time, M. Marcel Deprez was 
in the height of his glory ; the Congress of Electricians 
furnished him with a splendid opportunity for having his 
merits appreciated, and every one seemed to recognize in 
him a first-class savant. He had discovered in electricity a 
field that had hitherto been but little explored, and one 
where his vivid imagination and theoretical knowledge could 
roam at will. He conceived the idea of a system for the 
distribution of power by electricity. It had seemingly — but 
only so — been utilized at the Palais d* Industrie, where 
sewing machines, lithograi)hic presses and light machine 
tools were run by it. Visitors, having but an imperfect 
knowledge of electricity, were astonished at such liliputian 
contrivances. 

A group of capitalists then determined to take advan- 
tages of these circumstances, and to facilitate the researches 
of M. Marcel Deprez, reserving to themselves any profit 
that might arise later from such initiative. They had — or 
they believed they had — the man for their purpose; the 
money was also forthcoming, and then the French Syndi- 
date of Electricity entered on the campaign without any 
further retlection as to the final result of the enterprise. 
They were full of confidence. 

There was every appearance of the matter proving a 
success in the early part of 1882. The Union G^nerale 
bank established the famous company for the utilization of 
natural forces, with a capital of 75 million francs. The 
company monopolized and absorbed every electrical system 
and improvement: JablochkolT, Jamin, Werdermann, Rey- 
nier, Maxim, Weston, \c., while the distribution of elec- 
tricity bee ame its j)rincipal business, as well as that of M. 
Marcel Dej^re/. All these arrangements were upset, how- 
ever, by the failure of the Union Generale, and the French 
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Syndicate of Electricity was compelled to look ont for a 
better solution 

M. Marcel Deprez did not busy himself with the finan-i 
cial questions and difficulties of this time, but remained, 
what he was before, a satani, continuing his investigations 
and multiplying his experiments. He finished his theoreti- 
cal studies on the characteristics of the dynamo-electric 
machines, planned new models^ made a new Pacinotti ma- 
chine, modified that of Ciramme and established, on paper, 
calculations for gigantic machines, iVc, The Munich 
Elei:trical Exhibition seemed to furnish an opportunity 
for bringing those laboratory iniprovements tiefore the 
public. 

M. Deprez stated, in 1881. that in transmitting power by 
electricity, the result was independent of the distance — 
that is to say — the distance and the intermediate conductor 
being given, he could always build his machines so as to ob- 
tain a given result, The conclusion is indeed supported 
by theoretical deductions, but it is not confirmed in actual 
praciice* An axiom that has been denied by engineers «as 
to be proved, and it was thus proposed with all the con- 
fidence that is instilled by mathematical calculations^ to 
transmit motive power from Miesbach to Munich, a 
distance of over 30 miles, by a simple telegraph wire of 4 
or 5 millimetres. 

The experiment may be qualified as a scientific success, 
but the results from an industrial point of view, were very 
poor. It was a vain effort to try and confound the electric 
product (the proportion of the product of the volts and 
amperes of each electric machine) with the industriid pro- 
duct — or the proportion of the number of kilogratnmetres 
furnished by the motor at Miesbach, with that of the kilo- 
grammetres measured on the shaft of the receiver at Munich. 
The gentlemen interested in the matter would not be led 
astray, and the rather fanciful deductions that were made 
from the figures, were rather severely criticized. It must 
be admitted that the friends of M. Marcel Deprez con- 
tributed in a great measure by their undue zeal to bring 
these experiments into discredit. They gave at the very 
outset a return of 60 per cent., w^hile the certificate de- 
livered a few days ago by the Munich Electro-Technical 
Committee gives no more than 38,9 per cent ; and even then» 
only the electrical result is meant — that is, that the volts 
and amptres were measured at the terminals of each ma- 
chine, and the proportion of the volts and ampifres of the 
two machines was taken, and making allowance for all re- 
sistances, and only then, was this figure of 58.9 per cent, 
arrived at. It was even admitted that there were nu losses 
on the 50 kilometres of the condut tor; which, with the ten- 
sion employed, cannot surely have l>een the case* The 
Electro-Technical Committee, in the only experiment that 
they cite, observed a return of 0.25 horstr-power on the 
dynamometer in Munich; but they do not tell us how many 
horse-power were furnished by the motor at Meisbach. 
This fact, which was the only important one from an indus- 
trial standpoint, remains undecided, and thus the Munich 
experiments have really no practical value in our opinion 
They have, however, been useful, in so far as demonstrating 
the possibility of the electric transmission of power to a dis- 
tance. 

We believed that the new experiments, that were made by 
the *^Chemin de fer du Nord/' in Taris, would give us more 
complete data for forming an opinion, but we must say that 
such have been wanting up to the present. There has been 
even a lack of knowledge shown in the manner in which the 
machines have been put up. Instead of having the genera- 
tor worked directly by a stationary engine, the [jower of 
which could be measured by the dynamometer and dia- 
gramS| the power was taken from a countershaft in the 
shops, so that the horse-power furnished could not be ex- 



actly ascertained. The generator and the receiver were, 
moreover, placed near one another, and connected, on the 
one hand, by a Hne-wire, of a variable length, of from 20 to 
30 kilometres, and on the other, by an insulated cable of a 
few metres in length. The very conditions for practical 
tests were not fulfilled here, w*hile they were in Munich, It 
is true that this is a very easy way to reduce the losses by 
the conductor 

The non-scientific papers published long and enthusias- 
tic articles — at so much a line— on these tests. A return of 
50 per cent was spoken of; and it was stated that of 10 
horse-power received by the generator, 5 were returned by 
the receiver. We cannot conceive how such conclusions 
as these could be arrived at from the foregoing data, 
unless by measuring vohs and amperes on the terminals of 
the machines, which is a very simple but misleading pro- 
ceeding 

Whenever electric transmission has to be made, it must 
be borne in mind thai manufacturers, and not professors of 
natural philosophy, have to be satisfied. The return that 
we have to obtain, or determine, is not, therefore, the stand 
ard proportion of the j>roducls, E T^ but the proportion of 
work furnished at one extremity, to the w^ork received at 
the other. The manufacturer cares but little about the in- 
termediate agent; it may be electricity, gas, compressed 
air, water, or steam; he only looks for kilogrammetres; he 
docs not want to know how they come, but how much they 
cost, and the dynamometer can alone give him the neces- 
sary information in this respect. To adopt any other 
method of operating may, indeed, be a work that proves a 
savant, but not an engineer; and the mistakes and errors 
that have been already caused by the Munich experiment, 
ought to have shown M. Marcel l)ei>rez;, that in following 
up the same wrong path he would only expose himself to 
another failure. 

PH, D£LAUAY£. 



SPEAK/ NG TELEGRAPHS. 



SoMERViLLE, Mass., March 6, 1883. 

To the Editi*r of the Elicfrkian. 

1 have copied the subjoined item from Gleasons Pkto- 
rial (Boston), issue of April 17, 1852. 

It is, at least, an early suggestion of a speaking telegraph. 
Yours, truly, Fred. W. Stone. 

THE French and Eng^Hsh journals arc speculating on the pmctica- 
bility of tvjrning the electric tdrj^mph, that connects England and 
France, via the channel, into a medium of conversalionai intercourse. 
l*hc moiim optmndi is this i A plate of silver and one of zinc are taken 
into the mouth, one at)ove, and the other below the tongue. They arc 
then placed in contact wiih the wire, and words, i&*uing from the mouth 
so prepared, are conveyed across the Channci by the way— in a whimper, 
we suppose, thou^jh the account does not say. It has been tried, it is 
said, with successful results. 



— The London Ei^tricai R€vitw^y% : The Force and Light Com- 
pany, controlling the siorajje battery patents of the French inventor, 
Fan re, arc at present engaged in legal warfare with an English company 
claiming to have rights in the Faure patents, and with the Brush Com- 
pany, which has lately put a storage battery, said to have been invented 
by Mr. Bnish, into the market. The Brush Electric Light Company have 
made common cause with the Swan Electric Light Company of England 
against the Edison Company, which latter organization is swing the Brush 
Compai^y for using a lamp (Swan) somewhat like Edison's, while the 
Force and Light Company is suing, because Brush wants to light his Swan 
lamps from a battery which resembles Faure's. 
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TABLE OF a G. S. AND ENGLISH UNITS, 

BY BRADLEY A. FISKE, U. S. N. 



1 Gramme ■= 15.432 grains. 

I Gramme -= 981 dynes. 

1 Lb. — 445,900 dynes (approximate). 

I Dyne = .00000224 + lbs. (approximate). 

I Grain «= .0648 grammes. 

I Metre — 39.37 inches. 

I Kilometre = 1093.6 yds. 

I Erg = I dyne-centimetre. 

I Foot pound «-* 13*586,850 ergs of work =13-1- meg. ergs. 

1 Foot pound '— .1385 kilogrammetres. 

1 Kilogrammetre = 98. i meg. ergs. 

1 . " =7.220 foot pounds. 

I Volt = 10* c. g. s. units. 

iOhm = io* _" 

1 Ampere »= 10 * c. g. s. units. 

I Coulomb— 1 0-' ** 

1 Farad «= lo"' 

1 Calorie =« 42 x 10* ergs == i gramme water 1° C. 

1 Eng. heat unit = 772 foot pounds = i lb water 1° F. 

I Horse-power = 550 foot pounds per second. 

I " ** = 33fOoo foot pounds per minute. 

1 ** " «= 1,980^000 foot pounds per hour. 

I ** ** -a 76. kilogrammetres per second, English 

measure. 

1 Horse-power =75 kilogrammetres per second, French 
measure. 

I Horse-power =« 7,460 meg. ergs per second, English 
measure. 

1 Horse-power = 7,35 75 n^eg. ergs per second, French 
measure. 

Unit of electrical 2i»ork = volt-coulomb or vomb (sug- 
gested). 

I Vomb »« .737 foot pounds. 

I Meg. vomb = 737,000 foot pounds. 

Unit electrical ^//^rjy =* volt — ampere or watt. 

I Watt «=« 10 meg. ergs ])er second == ^Jy kilogrammetres 
per second = ^J, horse -power. 

59, Astor House, New York. 



THE Al'A'ORA 



AS AN ELECTRICAL 
FESTA TION. 



MAN/- 



Chic.vc.o, March 15, 1883. 

7t» the EMu^r <»/" t'w Khitri* i\ttt. 

1)e.\r Sir: — The sixly-fourlh regular meeting of the 
Chicago Electrical Society was held February 19, in the 
lecture hall of the College of Pharmacy. The subject for 
theevening was,** The Aurora as an Electrical Manife>tation.*' 
The paper bore evidence that the lecturer. .Mr, C. C. Has- 
kins, had carefully studied his subject, and acquainted him- 
self fully with the most popular and widely accepted theo- 
ries concerning the nature and causes of these natural 
displays, basing his paper lari^ely on .M. Angot's recent 
writings on this subject, from which source he also procured 
the illustrations. 

The spci^roscoj^e has shown that the theory of rcllection, 
which has. until recent times, obtained \ory general accej^- 
lation. is untenable, the spectrum lines of the aurora, dif- 
fering frc>m those of the sun- light in several imjH)rtant 
particulars. The theory that it is caused by the passage of 
currents of electricity between the earth and the u|>per 
aimo>phere, explains more nearly than any other, all o\ the 
known facts and manifestations. The lecture was fully illus- 
trated. 



The Chicago Tribune^ in giving an abstract of the lecture, says : 
" Mr. Haskins divided auroral lights into two grand classes — those having 
comparatively little movement, and those of a more restless or active 
character. The various forms of polar light include faint, indefinite illumi- 
nations, those resembling cirrus or cirro-stratus clouds, arches of light 
reaching from horizon to horizon, arches with radiations, rays of light 
which converge to some point in the heavens, and lastly, light bands not 
homogeneous, composed of many rays closely crowded together. These 
various forms mingle in different proportions, a display often exhibiting 
two or more of these species. 

Of the first or indefinite illuminations, there are varieties ; sometimes 
a bright crimson light covers the entire heavens ; again, the light may be 
like that of tardy northern twilight, and occasionally of a phosphorescent 
character. The cloud-like auroras are vague, indefinite in form, some- 
times dense, often resembling tufts of cotton-wool, and numerous instances 
are recorded where doubt has been raised as to their actual character. 
Cirrus clouds often show colors through the medium of ice-crystals in the 
air. Similar results may be had by viewing the sun or moon through 
frosted window panes. 

Sheets or bands of light exhibit at times a restlessness of great l)eauty 
— dilating and contracting like sea-polyps in swimming. A mass of light 
of this description, of a roseate hue, was seen about seven feet above the 
surface of Lake Wetter in July, 1S77, which crossed to the wooded shore, 
about 2,400 feet, in about two seconds, the phenomenon being twice re- 
peated. The records of Ross' expedition mention a light of similar 
character, which the vessel siiiled through without harm. 

Mr. Haskins described the various forms mentioned, citing cases and 
fully illustrating them by means of slides and the oxy-hydrogen lantern. 
A series of these plates, taken at short intervals, showed the evanescent 
character of some of these displays during one night. He cited cases 
where one form of aurora was duplicated as many as nine times, on one 
occasion, in different parts of the heavens, as recorded by the officers of 
the Search. 

One form was illustrated by a picture representing a huge semi -circular 
cloud, pierced by rays or fires, like streams oT water from a rose-nozzle. 
The ancients deemed this arch the cavern from whence the gods launched 

the fires of heaven. 

i 

THE DRAPERY FORMS, 

the most beautiful of all the auroras, closely resemble delicate frills and 

• lace work, like curtains, suspended, gpracefully folded back upon them- 
selves, were shown upon the screen in great variety. The hues of auroras 
are varied, extremely delicate, and pure. White, shaded into yellow, is by 
no means uncommon. Next in order ranks carmine-red, while green, 
violet, and blue are less common, but often seen. The spectroscope 

' resolves the auroral light into bands or lines which are bright red, bright 
yellowish green, a second faint green, a ver)* brilliant green, bright green- 
ish-blue, a still brighter pure blue, and a violet, lighter in the centre. 

' deepening toward the edges By the instantaneous process, the aurora 
may be photogmphevl. 

The extent of auroral fields is extremely variable. Cases were mentioned 
\\ here exjx^dilions in the same general locality failed to witness the same 
display — notably the Alert and Discovery wintering in Smith's Straits, 
only sixty miles apiirt Huring the entire period of their sojourn, only 
seven sinuiltaneous instances were recoi-ded, while the aurora of Aug. 28 
and 29, 1S5Q, was sev-n at the same hour all through Euix^, in Western 
.Vfrica, in the Atlantic, Cuki, and North America. On another occasion, 
a Northern auror.^ — Kebniar), 1S72 — was witnessed throughout Europe, 
North Africa, and the Atlantic, while a Southern display was visible in 
Australia. Mauritius. Reunion, and Natal. The two di^ilays were sepa- 
ratc\l by .1 .one of only twenty degrees either side the equator. 

.\ ciiciiin-jv^Iar map on the screen showed lines of comparative fre- 
quency, incieasinjj with increasing latitude, until a line of no aurora is 
le.uhevl. North of this, aii displays are seen in a Southerly direction. 
The cent I c of this curve is fov.nd to be nearer the magnetic »han the 
^c\^iaphic |x>Ic. On this fact hinges 

rHK niFORV OF THEIR CAUSE. 

rai:io;:!ar louns of these lights are more prevalent in certain localities. 

• North of Ikhriug's Straits the displays are neaxiy all of the homogencoiis 
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arc type, while the drapery form affects those regions like Nortlicm Nor- 
way, Novazcmbla^ Franz Joseph VLand, and the East of Greenland, where 
the seas remain unfrozen. 

Terrestrial currents are often, but not always, pre^^cnt durinj^ these dis- 
plays. The current storm of November 1 7th and i8lh last year, which 
interfered with all the telegraph lines in this country, from Nashville 
North interfered with all European lines, from the British Islands to Nor 
way, and auroral ligbljs were vi<»ible there, exctrpt where daylight extin- 
guished them. During that siorm, hundreds of miles of telegraph lines 
were worked, either practically or cxperimcntaUy, from naturc*s own 
reservoir batteries, and an Edison lamp, burned at Milwaukee, from an 
earth current, at about one-eighth its lUuminnling power. 

Abundant testimony seems to point to the conclusion, that the mag- 
netic force of the earth has a decided bearing upon the direction of these 
lights. Meteorological conditions posiiibly — nay, probably — do, to some 
extent, influence them, but, so far, this coimection alone is well authentic 
cateil : C cuds may replace auroras at the approach of day, and these in 
turn give way lo auroras of the same shape at nightfall, 

THE MANY TIIEOKIKS 0^ Al'kORAS 
are grouped into four classes : Cosmical, optical, magnetic, and electrical. 
The cosmrcal, which attributes their protiuction to causes exterior lo our 
earth, before being accepted must answer, ^Vhy do they not then have an 
apparent orbital movement, like other heavenly bodies ? 

The second^ which assumes them to be mere light reflections, is dis- 
posed of by the spectroscope, which fails lo find the requisite evidence tn 
their spectrum. 

The magnetic theories fare little better. The assumption that 
showers of ferniginous powders form the media of equalisEation between 
the surcharged upper air and the earth, is met in objection by the fact, 
that in localities where such showers are quite frequent, few auroras are 
seen ; and again, that at the magnetic North Pole, where the power of 
attraction is most potent, there are none at all. 

The eleclricai theories seem better to answer the requirements of the 
problem. The well-known Geisslcr lube, which shpws the electric spark 
as a cotitinuous, feeble, milky, or colored light, in its passage through 
various rarified gases, is the best aurora in miniature which has yet been 
conceived. Varying the gases will varj' the colors/' 

The lecture was fully illustrated by a large ntiiiiber of 
lantern projections, exhibiting the most noted and striking 
forms of the Aurora wliit:h have been recorded by observers 
in all parts of the world. At the close of ihe paper the 
lecturer made several experiments with the Holtz machine; 
and by means of a Geissler tube, three feet long and two 
inches in diameter, containing rarified nitrogen gas, he 
showed a beautiful brush aurora^ and some of the other 
forms. 

He also showed a beautiful experiment, new to nearly 
all of the audience, exhibiting the glass tube previously re* 
ferred to as a Leyden jar After charging it from the Holtz 
machine, he discharged it by passing his hand over the 
tube, obtaining a fine brush light w*herever the hand ap- 
proached the tube. He also excited the charged tube to 
luminosity, by breathing on it, obtaining a fine light, through 
the induction thus set up. This experiment shows why we 
do not have auroras at all times — movement of the current 
is necessary to develop the luminous properties. 

At the close of these experiments, Prof, N. Gray Bart- 
lett exhibited on the screen, the spark of the Holtz machine, 
by means of magnifying lenses. When the spark was short, 
its course was perfectly straight; but as the distance be* 
tween the points was increased, the track of the spark be- 
came very irregular. 

The audience, which was very large, seemed to feel thai 
they had been amply repaid for their time and attention. 

The Scribe. 



The telephone has achieved a wide degree of usefulness in 
Cincinnati, One hundred and thirty villages, within a radius of 75 miles, 
are within speakiiig distance of the city. 



CAUSES OF DANGEROUS CHARACTER OF 
INTERMITTENT CURRENTS. 



IN a lecture recently delivered at the London Institute, 
Professor Ayrton explained, in a very clear and strik- 
ing manner, the reasons whv an intermittent current is so 
much more dangerous than a continuous one of the same 
tlectro inuttve force- We take the following extract from 
an nrccmnt of the iecrure published in the London 
Efecinaii Review : 

** The danger arising Irom the use of high potential can be very muuh 
diminished if, instead of vising (he earth as part of our return circuit, we 
employ not only an insuliitt:d wire to convey Uie current, but also another 
insulated wire to hrin^ it back again, and if, in addition, the twrent flow - 
iri^: through the whole circuit is not intermittent. This may be shown 
by the fallowing experiment : Attached to these wires, well tnsulatc<! from 
the grtiund, are the insulated coatings of this battery of charged Leyden 
jars Now, although the difference of potentials Ijctween the wires is 
some thousands of volt? far, far greater than is at present used, <>r pro- 
posed to be used, in any system of electric transmission of power, I can, 
as you see, touch ciihcr wire with perfect impunity. But if either of 
these wires be replaced by a wire in contact with the earth, say replaced 
by one of the gas pipes, and 1 were now to touch the other, I should 
receive a violent shock. 

** As. however, my love of electric experiments does not extend lo 
shocks, I will touch the insulated wire by deputy, using this metallic rod, 
and the result is, you see, a bright spark [Experiment shown.) Both 
the going and return wires, ihercfiire, should be insulated, 

" But next, the current Howing in them must not lie discontinuous, if 
dMnger is to be avoided, fur, if, iu'ileadof keeping the difference of polen* 
lials between any two points iu the two insulated wires constant, I allow 
rapid fluctuations in this difference to take place, then, no matter how 
well the wires t>e insulated, a violent succession of shocks will be received 
on touching cither of the wires, even although the other be not touched, 
so that no circuit in the ordinur)' sense is completed through the botiy. 
To show this experimentally, I shall replace this insulated tatteryof Ley- 
den jars with an induction coil, which, as well <is the voltaic cells used in 
charging it, are thoroughly well insulated from the earth in every part. 
Let me, however, touch either of these wires— again by deputy — and you 
sec bright sparks passing to the earth. [lilxpenment shown.] Hear in 
mind that 1 am touching one wire only, not boih, so that although the 
Ruhmkoff coil is doubtless an old friend lo you, I am using it to-night 
in a new way to illustrate my point. 

" Now let us consider why it is that when a current goes and returns 
by a wire completely insulated from the ground, no shock is experienced 
when the current is perfectly steady, even if a bare part of the wire be 
touched ; but if there are rapid viiriatioiis in the current strength, severe 
shocks are felt, even if only one part of the wire be touched. 

" In each case the effect of touching^ the wire is to reduce the poten- 
tial of the point touched to that of the earth, and to effect a eorresptrnd- 
ing alteration of the potential along the whole hne. This means the ad- 
dition to, or a subtraction of, a certain quantity of electricity from the 
wire. In the case of a perfectly steady current, this operation only occurs 
0HCC for once touching the hare wire, and unless the electro-static capacity 
of the wire be very great, or the potential of the point touched immensely 
different from that of the earth, this shti^^/e addition or subtraction of elec- 
tricity produces hardly any perceptible feeling. But in the case of a vary- 
ing current, the potential of the point would naturally be undergoing con- 
stant variations of potential, so that in order to keep the point touched at 
the same potential as that of the earth, constant additions and subtrac- 
tions of electricity are necessary, and if these occur mih sufficient rapid- 
ity, a severe shock is produced, even although the body forms no pun of 
the main circuit. 

'* A single puff of air through this syren produces no audible sound; 
a rapid succession of even minute puffs, a loud roar ; so the single small 
electric discharge is not perceptible, but the rapid shower of liliputian 
arrows is terribly painfuL This, indeed, is the same analogy Professor 
Peny employed in hia lecture at the Society of Arts lo prove the powerful 
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actioo oC npidly recurrent effects in connection with our method of sig- 
niling to ships by means of sound waves, sent through the water itself. 

** High potential, I have explained, is absolutely necessary for econo- 
my in (levtric transmission of power, and I hope I have also made it clear 
to \x«. that contrar)- to the received opinion, this high potential is not, 
necessarily, at all dangerx'His to life, if the currents employed are not at all 
discontinuous But the discontinuity of current we have to deal with is 
not merely the discontinuity that exists in the so-called reverse current 
michinesw Ev*cn many dynamos, like the Brush, do not produce a really 
coQstint current, although generating a current of sufficient mean con- 
stancy to cause a perfectly steady deflection on one of the ordinary am- 
meters of I>rofessor Perr>- and myself, an instrument, be it remembered, 
so dead-beat that it records with perfect accuracy the change of current 
produced e\*eT\- time the joint in the driving belt passes around the pulley 
of the d}~namo, as well as the regular increase of current at each of the 
explosions of the gas in the c}'linder of a gas engine. 

" The variations of current, I am now referring to, occur many hun- 
dreds of times a minute, and although they cannot be detected by ordi- 
nar)* current meters, and although but little attention has been given to 
them, they are, in my opinion, a source of g^eat danger when the dynamo 
produces a high electro-motive force. 

•• In any machine for the mechanical production of electricity a coil 
must, as you no doubt all know, be alternately rapidly brought up to a 
magnet and then withdrawn. Bringing up the coil produces a current in 
one direction in the coil, and ^nthdrawing it, a current in the opposite: 
and, although by a simple piece of mechanism, called a commutator, the 
direction of the current in the external, or useful portion of the circuit 
may be a]wa)*s kept the same, even although the direction of tfie current 
is alternately reversed in the coil, no mechanism can make the coil pro- 
duce a current at the moments of rest, when it changes its direction of 
motion. Wheatstone, in 1841, proposed to overcome this difficulty by 
combining t>**o or more dynamos in series, like the two cylinders of a 
steam engine, in such a way that the current producetl by the one was 
strongest when the current proiluced by the other was weakest; but 
Pacinotti, in 1S60, showed us scientifically, and Clramme, in 1S70, prac- 
tically, how to combine a numlx'r of moving coils in one machine, so as 
to give a current comparable in steadiness with that proJuced by a voltaic 
battery The power of any dynamo depends mughiy on the speed at 
which the coils move, and on the strength of the magnetic field in which 
they move. Now. from the construction of the well-known Gramme 
michine, the strength of this magnetic field is necessarily weak when the 
machine is made of large size, so that the greater power and efficiency 
which ought to come from enlarging the machine, is p;inially compen- 
sated for by the relatively weaker magnetic tield; indeeil, even in a small 
Ciramme machine, the m.-ignetic field is probably weaker than the mag- 
netic field produced long ago in the old reverse current machines of 
Holmes and Wilde Hence, more rev^ent inventors, like Brush, have 
adi.>pted acompmmise between the p*.'rlect unifonnity of strength of cur- 
rent obtained with the liramme dynamo, .md the sirt^ng magnetic field 
in the oid reverse cunenl nuichines. But. in almost all the high electro- 
motive fiHve dynaniivs. continuity of current hus K'en stMuewhal s;icriticed 
10 st.'ength of majjnctic tieJil. The plan, however. des4.Til>eil in 1^70 Iw 
Prof. I'ernk- and myself, ^i oblique coiling ol the armature, has enabled 
us. esj"K\'iaiIy in our recently const ruclevl machines, to combine the o.m- 
linuity of current, pnvluced by a Ciramme. with the jx>wcrful magnetic 
tie'.d ^tvessa^^• for obtaining hi^h electro-motive force, and the>e results 
are in no wa\ <.:in"»:r!isht\i when the macl'.ine is incre.ist*\l to the si/e neces- 
sary* for uliii.ing hiindrevis or lhtv,:s.iTK!> I'f h.»r>e-j'>t'»\vcr. and for obtain- 
ing that hi.jh err.cienoy which. U^th t'uvy an.: practice show, is obiain- 
aN.e Hith the use of vcr>- la-j^e dynamos. 

•* The nevt fVint to o^nsivier is. how can we measure the amount of 
this v'ancerous .::>con:ir;:::\ in ll'.e ciirren: :^roiiuced bv a v'.vramo. wiih- 
out havir.j; to re-^^rt to the inc^^nvenicrt pr^vcss i^i ki".".;r.j; or: .1 cerl.iin ' 
ni:mber v^f jxvple. Wc want a * «.::>*.v»"t::'.;:::y r/.o:er.' and Mich an 
instrjmei'it 1 have he-c. cmp'.oyivi ": y Trot Teriy au: n:\seit :'or this pur- 
pose. It CiMisists >:n".p!y o: an i:v:;:c!i«.^ coil in wh"ch Ivth the primary 
and secv^ndaPk circ;:it> are o\ thick wire. The one is p;:t in the m.iin jvith 
of the current, the oiher is attachcvl to one oi our * spring .immetcrs.' , 



which measures the mean square of the strength of the reverse currents 
produced in the outer secondary coil by the intermittendes of the main 
current. 

*• Now, what are the results obtained when such an instrument is 
practically employed ? Why, we find that when a current of ten amperes 
produced by a three-light Brush dynamo is flowing through the primary, 
there is a reverse current through the secondary which increases to about 
five amperes, when the secondary is nearly short circuited, and which, be 
it remembered, is produced merely by the commonly ignored discontinu- 
ities in the current in the main current produced by the Brush machine. 
On the other hand, when the same current, ten amperes, is sent through 
the primar}' by a Gramme machine, running at about the same speed, no 
visible current, certainly not a quarter of an ampere, is produced in the 
secondary. Hence, it is clear that the continuity of the Gramme current 
is immensely greater than the continuity of the Brush current. 

* ' A telephone may also be used as a discontinuity meter, the two 
terminals of which are, in different experiments, attached to two points 
close together in the main circuit of the dynamo. For quantitative ex- 
periments these two adjacent points in the main circuit should be selected, 
so that in all cases there is the same difference of potentials between 
them, and then the pitch of the note heard in the telephone will tell the 
number of variations per minute in the main current, and the loudness of 
the note the magnitude of such variation. 

" And I strongly advise any one who is procuring a high electro- 
motive force dynamo, to ascertain for himself before purchasing, the 
magnitude of the discontinuity factor of the machine, and about which he 
will fmd no information, as a rule, given in any description of the 
machine " 



THE VIENNA ELECTRIC EXHIBITION. 



THK Vienna correspondent of the London Standard rtiets to the exhi- 
bition at Vienna, as follows: 
*' The Crown Prince, (Rudolph), who is now on a visit to Beriin, will 
communicate with the German committee, which, with the help of the 
Klectro-Technical Society, and men like Dr. Werner Siemens, is expected 
to bring together a great collection of the most important recent appliances. 
The Americans will also probably take a prominent part in the exhibition, 
but, owing to the great distance, they are among the latest to send in their 
announcements. Although England, Germany, and America are all late 
in their applications, the Vienna committee have sufficient promises to 
make it pretty certain that those countries, in common with the nearer 
Continental Slates, will be well represented. Such an opportunity, in fact, 
as the Vienna exhibition will offer for the extension of the electric light 
and other applications of electricity in the East of Europe, in Russia, 
Koumania, Servia, Greece and Turkey, as well as in Austria and Hungary, 
is not likely to present itself again for a long time to come The exhibi- 
tion will be held in the Prater, the great park of Vienna, and the favorite 
resort of the vast population of the city throughout the summer. The 
buikling in which the display will be collected is the rotunda, the lar^gest 
ct>vereil hall upon tb.e European continent. The space over which this 
edifice extends is more than a quarter of a million square feet, being more 
than double the area available at the late exhibition at Munich. Among 
the princi(>al features of the exhibition I may mention, in the first place, 
the exhibits of M. Marcel l>eprez. whose developments of electric art in 
the way t»f transmission of electric power are among the most important of 
recent times. At Munich, M. I)eprez was able to use in the exhibition 
the w.iter jHnver fumishetl by a small cascade thirty-fi\'e miles distant, the 
me^lium «.»f transmission being nothing more than an ordinary telegraph 
wire. The loss v>f jvnver, then, however, was slightly o\*cr sixty per cent. 
By the help of improved machinery, he has already reduced this loss very 
considerably, .uul he ex^H'cts to show still belter results at the Vienna 
exhibition, whete his vxpeiimenis will be shown on a grand scale, and 
where l;e promises to prove to demon>traiion the entire correctness of his 
\ie\vs on the iransnr.«*sion of electric force. There will likewise be rivals 
in th.e s.ime section in the ^H*rs<"»ns of M. Gravier, of Warsaw; M. Ganz, 
ot Pesih: and M. Kri.-;k, who is already known as the inventor oC the 
Pilsen lamp. .M. liaston Plant t.. inventor of the aocnmolator, and M. 



Gatitheret will also be among the exhibitors in this new field. Another 
department, tn which much that is novel and surprising will be shown, 
will be that having to do with scientific measurements connected with 
cJcctricity. Since the Munich exhibition there has been remarkable 
progress made in this section, which will be fully illustrated in Vienna, 
The measurement of the degree of h'ght in the various electric systems 
will here be illuslnited. 1 here will also be a few new systems of electric 
lighting shown, both of the ate and incandescent descriptions. Messrs 
Kri?.ic and Scoda; of Pilsen, will show a single arc light equal to twenty 
thousand candles in effect, and produced by a sixty horse-power engine 
The Sodete Anonymc, of Paris; Edison's Company, of New York; and 
Deckcrt and Thomalto, of Vienna, will also compete with various novel- 
ties in this depart ment Another interesting portion of the exhibition 
will refer to new applications of electricity for various scientifsc purposes, 
including electric optical instruments, medical appliance^?, apparatus for 
the examination of the interior organs of the body, and eleclrolithic bat 
leries. There will also be new electric railway signals, electric rail shifters, 
point indicators, electric type printing with single 'mic, and a new phono- 
phone for musical transmission. There will be an electric railway run- 
ning through the principal avenue of the Prater to the exhibition. Some 
of the Vienna theatres are also to be connected witfi the rotunda by tele- 
phone, so that the performances may be heard in the exhibition. The 
Haden theatre, ten miles distant, will be similarly connected. From this 
somewhat brief sketch, it will be seen that the Vienna Electrical Exhibition 
of 1883, promises to be full of interest, not to the electricians and special- 
ists only, but to the traveling public generally" 

Applications for the receipt of space, were extended from the 1st to the 
201 h of March. 



EXPERIMENTS WITH ELECTRIC LIGHT ON 
PLANTS. 



t .O^HE Journal of (he Lmtdim Chtmkal Sofut)\ for January, gives an ab- 
* stract of a paper by M. P. P. Dehtrain, of experiments made in a 
conservatory during the electric exhibition at Paris, in August. 1881 : A 
greenhouse was constructed and divided into two compartments, one of 
which was glazed with blackened perfectly opaque glass, whilst the other 
was exposed to the ordinar)^ diffused daylight of the exhibition building. 
The darkened chamber was illuminated continuously, night and day, by a 
2,000 candle arc light from a Gramme machine, driven by an Ouogas en- 
gine. The transparent chamber was illnmin;ilcd at night only by the 
electric light. Five series of observations were made, viz,: i. Plants 
exposed night and day to the electric light alone. 2. Plants exposed 
during the day to the diffuse daylight of the Pabis, and during the night 
to the electric light. 3. Plants living during the day in the open air, and 
receiving the electric illumination at night. 4. Plants passing the day in 
the diffuse daylight of the Palais^ and the night in darkness 5. Hants 
living normally in a garden. The plants submitted to experiment were 
barley, flax, beans, and a number of garden and greenhouse plants. At 
the end of seven days, the naked electric light was seen to have an injuri- 
ous effect both on those plants which were constantly subjected to it, and 
to a less degree on those which were exposed to it during the night only. 
The leaves blackened, withered, and dropped off; the injury was confined to 
the epidermal layers, and was due to the direct impact of the luminous 
radbtions {and not to the formation of nitrogen oxides) ; for, where one 
leaf was partly shaded by another, a sharp line was photographically im- 
pressed. Experiments on flthftn c^ftin/ertsis, submerged in tlasks of water, 
showed that whilst the diffuse daylight of the building was unable to cause 
decomposition of carbonic anhydride and evolution of oxygen, the direct 
rays of the electric light were able to do so; about as much oxygen being 
obtained during an exposure of four or live tlays and nights to the electric 
light as could be obtained in an hour or so in bright sunlight. At the end 
of fifteen days the arc lights were enclosed in globes of transparent glass, 
Siemens's just published experiments having shown that the injurious ac* 
tion of the direct radiations was thereby modified. A number of fresh 
and uninjured plants were placed in the greenhouse, and. in addition, sow- 
ings of barley, oais, peas, maize, beans ^ which had just appeared above 



the ground. All the seedlings exposed excltisively to the electric light, 
perished sooner or later, and the leaves of some of them were 
blackened as with the naked Hght. The mature plants, on the other hand, 
continued to vegetate, but in no case, save a plant of barley, were flowers 
and seeds pro<luced, the vegetation being purely foliaceous. The barley 
grains were normal, and tjerminated on being sown. The electric light 
employed was eleariy insullicicnt by itself to determine the assimilation of 
any considerable i^juatittty of materi.1l. Direct experiments also provetl 
that it is not more powerful in exciting transpiration of water, a leaf ex- 
posed to it giving off in an hour only about one-fiftieth of the quantity of 
w*ater cvapc»raled under similar circumst mces in sunlight, As the evapor- 
ation of water by the leaves is one of the chief agencies in causing the 
migration of material neccssar>' for the maturation of seed, the faihire of 
the plants to ptToduce flowers and seeds receives its explanation. It is 
known tl»at yellow and red rays are most powerful in causing transpira- 
tion, whilst the electric light is particulady rich in blue and violet niys. 
The auihor considers the electric light employed as too feeble to allow of 
any conclusion as to ihc necessity of a nocturnal rest to plants. It was. 
however, evident that the electric illumination during the night was ad- 
vantageous to those plants which passed the day in the rather feeble dif- 
fused daylight of the Palais. In a third series of experiments, the inten- 
sity of the electric light was practically augmented by placing the plants 
nearer the lamp. The cxpeiiment was again fatal to young seedlings re* 
cciving the electric light exclusively, but many of the hardier and more 
mature plants survived, although the leaves of some were blackened by 
their too great proximity to the light ; and^ again the nocturnal electric 
illumination was decidedly favorable to the plants which passed the day in 
the light of the Palais, The author sums up his conclusions thus : I. 
The electric-arc light emits radiations which are injurious to vegetation. 
2. Most of these radiations are arrested by colorless glass. 3 The elec- 
tric light emits radiations powerful enough to maintain mature plants in 
vegetation for two months and a half. 4, The tMrncficial radiations are 
not sulhdcnlly powerful to cause the growth of germinating seeds, or to 
allow of the maturation of fruit in older plants. 



ON THE CHARACTERiSTICS OF INDUCTED 
CURRENTS; RESULTING FROM THE RE- 
CIPROCAL MOVEMENTS OF TWO MAG- 
NETIC BODIES PARALLEL TO THEIR 
AXIS. 



IF one of the poles of a permanent magnet be passed lengthways be- 
fore a straight electro- magnet, that has its spiral connected with a 
galvanometer, we shall have three inducted currents successively devel- 
oped. The first of these currents is caused by the approach of the 
inducting pole, and corresponds to an imtrse^ or mai;m*tiztttg, current ; a 
second current results from the movement accomplished by the inductor, 
from one end to the other of the ctcctro-magnct. and which is in a con- 
trary direction to the first, while a third is shown at the moment of separ- 
ation from the inducting pole ; and which, although in the same direction 
as the first, is direct — or corresponding to a demagnetizing effect. This 
latter is in the same direction as the first, because the action, being 
effected in both instances on the dissimilar ends of the electro-magnet, the 
effects which should be inverse, are rectified thereby. If a movement be 
now imparted to the inducting pole, that will comprise the totality of the 
three movements which we have analyzed, the galvanometer will indicate 
l»n( a fiNgif fttrrt'tii^ th^ dirtctkm of which wiH forrr^pond uritk that /n?- 
Jtufd fry the im/tti tiui; poU, pnKrtdin^ fr^m ane ettd (t* th/ other of thr cart, 
and it is the strongest, because it arises from the reaction that has taken 
plate nearer to the magnetic core of the electro- magnet, and is developed 
with the same intensity during the entire course of the inducting pole. 
This atrrent belongs to the class of currents that I have designated by the 
appellation of po/ar inferffd currents. 

If the iron core of the straight elcctro-raagnct be polarised, by placing 
it in contact with one of the poles of an electro-magnet, or powerful mag- 
net, and the above-raenttoncd experiments be repeated, we shall perceive that 
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this polarization does not exert any influence on the direction of the imiucted^ 
currents that are developed ; their intensity alone varies, being less when 
the poles that are opposed to one another, in the movement of the inductor, 
are of the same name, and greater when these poles' have contrary names. 
Only the nature of the inducting pol'', or the direction of the roll of the 
spiral of the electro-magnet, exercise any action on the direction of the cur- 
rents^ and it can be easily proved that these effects are due to the polarity 
action of the inductor, for if a piece of soft iron is substituted for the induct- 
ing magnet, it will be seen that the currents arising from the preceding 
experiments vary in direction according to the polarities of the core of the 
electro magnet. 

It results from this, that the polarization of an iron core renders a cer- 
tain quantity of magnetism immovable, and which is, consequently, unaf- 
fected by the dynamic excitement that is produced by exterior magnetic 
reactions, and which is only influenced when acting on the inductor itself, 
which over excites its energy, it can f)olarize it in turn, so that the action 
• and reaction are effected in a concordant way. It is very singular that a 
very weak magnet may produce the actions which 7ve first explained, and 
which, as we have seen, are very different from those produced by soft 
iron. 

One consequence may be deducted from this kind of effects, viz. : that 
the inducted currents, that are due to the approach of the inductor to the 
polarized core, are in the same direction as the current which produced 
the magnetizing of the latter, when the opposite poles are of the same 
name at the moment of approach, which is the inverse of the ordinary 
cases of magneto-electric induction. This fact may explain, perhaps, 
how the motor in Griscom's electro-motor profits by all the inducted cur- 
rents that are developed in it. 

I wished to ascertain whether the foregoing effects were the same for 
a rA7j'<'^/ electro-magnetic system and an open electro-magnetic one I, for 
this purpose, polarized the straight electro-magnet, sometimes by a single 
pole, and again by both poles at once In the latter case, I placed the 
straight electro-magnet between the poles of a horse-shoe electro-magnet, 
arranged for the purpose. The system was then closed, and when- one of 
the extremities of the electro-magnet touched one of the poles of the same 
magnet in horse-shoe shape, the system was open. By repeating the 
above experiments, I found that the effects, with regard to the direction of 
the inducted currents produced, were always the same, but that the rela- 
tive intensity of the currents were very different. 

Thus, the currents due to the approach of the inductor, which, with 
poles of contrary names present and the magnetic system open, are more 
energetic than when these poles are of the same name, become, on the 
other hand, less energetic with the magnetic system closed. A similar 
effect is produced when the non-polarized system is acted on.* The cur- 
rents produced by approach are then almost double the intensity with the 
open than with the closed system, which is easily understood, when it is 
considered that in the open system, magnetizing by influence is only 
effected on the core that is covered by the spiral, while with the closed 
system, it is divided between the two cores. 

When, instead of reacting on the complete electro-magnetic system— 
that is on the system provided with the iron core-we operate the induct- 
ini? Doie on the spiral only of the straight electro-magnet, we have the 
effect^ again that we first analyzed, but the inducted currents that are pro- 
duced Kiveonly galvanometric deviations, that are scarcely perceptible 
froTaMo V^ and the current resulting from the three combmed move- 
Lit* isalnUt null. This proves that the action of the magnet on the 
::::;:tULlylesst^^^^ -gnetlc system that occupies the 

cttttre v»f th* »l«™' y^^ p,, Moncki,, in L'El.ririn,-,,. 



.. •• \i ..„-!. »-ih savs: The I'ostal Telegraph Com- 

..^. '<-----*--''-'"''!'' J :^^^^^ '^-he resistance of ,he wire 

,>.^,^ ...^i c.*.vth.»< --'''^',7''''^;„hms on the best iron wire an I 

^....,... ' -*^*»-'''*«:':^-"^.:o:^r EUsha Oray and H. 

,,.vv-^.»>.«-.:H,.r.,^v '.'^ ";;;;,,, of Uk l>os.al Telegraph 

. ^iw . h^fcufcc^of i.o^v miles. 



SPARKS, 



In one week, recently, the number of messages sent through 

the telephones at the London exchange reached the enormous number of 
40,000 daily. 

Morse, who invented the telegraph, and Bell, the inventor of 

the telephone, both had deaf-mute wives. Little comment is necessary ; 
but just see what a man can do when everything is quiet. 

The Lighthouse Board has leased the property at Hallett's 

Point, Hell Gate, New Vork harbor, selected as a site for the new electric 
light tower, the erection of which will soon be commenced. 

The Connecticut Legislature is considering a bill compel- 
ling telegraph companies to keep their offices, in towns of 6,000 inhabi- 
tants, open all night, and to furnish messengers at all times. 

The Journal T/lt^raphique du Bureau Central de Beme^ sum- 
marizing the principal lacunar in the universal system of teleg^phy, notes 
as one, the construction of a line to Iceland, for recording the principal 
atmospherical events observed in the polar regions. 

The Providence Journal congratulates its city on doing, for its 

size, more ** halloing" than any city in the world. There is a telephone 
subscriber to every 72 persons, while it is one to every 253 in Boston, to 
every 400 in New York, to every 471 in Paris, and to every 2,563 m 
London. 

In the report of the Mass. Railroad Commissioners, issued 

last week, much attention is devoted, to the use of electric signals on the 
roads which are provided with them, and their general use is strongly 
recommended. This is as strong as they can state the demand, as the 
powers of the board are only advisory. 

When iron is magnetized the re-arrangement of the mole- 
cules, due to magnetization, produces a sl'ght noise. In some experi- 
ments, with an alternating current dynamo, the continuous reversals of 
magnetic polarity in the iron core of an electro-magnet, produced a 
crackling noise, similar to the bending of a bar of block tin. 

In arranginc; electric lighting circuits for interior use, especi- 
ally mills and industrial establishments, ca,re should be taken to arrange 
the lamps in the darker portions of the buildings, and those lamps in the 
better lighted places, on different circuits ; so, that on dark days, and 
mornings and afternoons, one dynamo can be used at its best advantage. 

Here is a hint for telephone operators. A paper has been 

circulated in Keene, N. IL, with the following heading : " We, the under- 
signed, in consideration of the kind and patient cheerfulness of Miss , 

shown at all times to all by the tone of her voice, do cheerfully pay the 
sums," etc It was crowded with signatures, representing a handsome 
sum of money in the aggregate. 

The French gas companies have instituted at their common 

expense, a laboratory for testing the several inventions reported in electric 
lighting, and proving whether they are valuable or not. After alluding 
to this foundation, and the much spoken of experiments tried at the 
French Great Northern Railway Station, a French scientific periodical 
says : *' Better to have a wise enemy than an imprudent friend." 

Capt F. V Grefne, United States Engineer Corps, has been 

instructed by the commissioners to visit New Vork, Philadelphia and 
Boston, and examine the devices used in those cities for underground 
electric light, telephone, and telegraph wires, with a view to decide upon 

the proper course to be pursued i)y the local authorities. 

Acommimorativi. sTONF. has i)een placed on the house. No. 

17, in Via Dei Prefetti, Rome, to Morse, the telegraphist. The inscrip- 
tion is* as follows, translated into Knglish:—" Samuel Finkez Breese 
Morse inhabited this house from 20th February, 1S30, to January, 1S31. 
inventor of the writing electro-magnetic telegraph. He was bom at 
Charlestown, 27th April, 1791; died at New York 2d April, 1872." 



Mayor Harrison, of Chicago, is cogaijcci in a war upon tele- 

graph poles, which have been prohibited by the city council within I lie cor- 
poration limits. By his recent order, the Mutual Union. Hoard of Trade, 
and Chicago and Milwaukee wires were cut near the city limtis The time 
in which the Mutual Union could maintain poles in the city expired on 
March t. The Western Union limitation will be reached about two 
months hence. 

A BDltDiNG for the Western Union Telegraph Co . in course of 

erection at Buffalo, has supports for i,ioo wires upon the roof. Tooii r>' 
these wires into the various rooms of the building, i 50,o<xi linle? will have 
to be bored three-eighths of an inch in diameter, and mont of them through 
wood four inches thick. This is equal to one continuous hole 5oo,ooo 
inches, or over nine miles long A separate job for boring this nine mile hole 
has been let. 

Mr. }. N. Geurge, of the late lirm of Stearns & George, elec- 
tricians, and also, formerly manager of the Telephone Despatch Co.. has 
lately established an agency for the introduction of the Kuller Electrical 
Co/s light into the States of Maine and New Hampshire, his headquar- 
ters being at No. 37 Pearl Street, Boston. >fr George brings to his neu* 
work a thorough and practical knowledge of electricity— the result of a 
long business experience in this lield of science, 

Some English uhderoradi^ates who had been in labor with 

a new practical joke» at length brought it forth and christened it the 
telegraph joke. At half hour intervals, throughout the night, they tele- 
graphed to a friend in Jersey, asking after his health and how he liked 
existence in Jersey. This was, no doubt, very amusing to the jokers, but 
the luckless ** jokee *' did not enjoy it all; for his father, who couldn't get 
a wink of sleep, disinherited him on the spot, declaring that only a bad 
son would have such a pack of fools for his friends, 

AvioNG THE TULEPttONJ: stories floating about* is the followTng : 

An old man would not believe he could hear his wife talk a distance of live 
mites by telephone. His better half was in a country store several miles 
away, where there was a telephone, and the skeptic was also in a place 
where there was a similar instrument, and on being told how to operate it, 
he walked boldly up and shouted : " Hello. Sarah f At that instant light- 
ning struck the telephone wire and knocked the man down, and as be 
scrambled to his feet, he excitedly cried, " That's Sarah, every time !** 

A I'rENTLEMAN in Daniclsonville, Connecticut, whose favorite 

dojf enjoys following his carriage^ by accident left the animal some miles 
from home* The people recognizing the dog, shut him in the house 
over night. The next morning a voice asked, through the telephone 
*• Have you lost a dog?" '* Ves; where is he?" Voice: '*Cflll h'im.'' 
He did so. The telephone was put near the dog. when he recogoisccd 
his master's voice, and^ in his dug way, manifested Joy, licking the instru- 
ment and jumping about, eager to answer the call. 

The Chimg0 Times sav's, that a remarkable electrical phenome- 
non manifested itself^ on the line of the Union Pacific Railway, recently^ 
between North Platte and Sidney, Neb. The influence, however, was fell 
perceptibly beyond those points. The rails were surcharged with a cur- 
rent of electricity, moving from west to east to so high a degree that hand 
cars standing on the track were impelled a.t a fair rate of speed by it 
One hand car at Brule got away from the section men next east The in- 
fluence of the current was felt by many persons alon^ the track, and no 
little excitement prevailed during its continuance. 

' An IKCANDESCEN r LAMP was recently made which contained an 

intpcrfection, which consisted of a small copper wire connecting the two 
poles When the lamp was put in use, this cupper was volatilized and 
condensed, on the interior of the glass globe (;>rdinarily it appears to be 
a highly bumished copper knob, worthy of a place at the head of adrimi- 
major*s baton, but, on placing the lamp before a strong light, the copper 
is so thin, that objects can be distinguished beyond the lamp; in this man- 
ner the copper ap|.»ears of a greenish hue. This deposit is noticeably 
Ihtnoer in the plane of the carbon filament, the lines are so sharply 
d ^p ^ as to resemble a shadow. 



A Pennsylvania court has decided that the transfer of the 

credits and debits of accounts by telephone is as valid as that by word of 
mouth, in which there is no actual evidence in writing of the trans- 
action 

When the Emperor WiLLtAM*s brother died the sudden ces- 
sation of all court festivities had a seriously ill effect upon the health of 
His Majesty, as he requires constant pleasurable excitement to counteract 
the strain of state duties. The court doctors and other attendants were 
driven to their wits' end to find some amusement for him that would be 
in accordance with etiquette. At last they hit upon the idea of getting 
up a series of scienti6c lectures The first discourse was by Dr Werner 
Siemens, on the electric elevated railroad, which he intends lo build in 
Berlin The Kmperor and his family attended, and showed great Inter- 
est m the lecture, and the end aimed at by the doctors was thus fully 
reached. 

.\ WAsulNoroN despatch to the Post, March 22d, states : R. G, 

Dun, President of the Ovedand Telephone Company, is here. He says 
the company are at present only experimenting, but so far the experi- 
ments have been satisfactory. Every test imaginable has been applied, 
and the company, as well as electricians, are highly gratified with the re- 
sult. Mr. Dun said that the company do not intend to build lines of 
their own* but will hire the privilege of using their invention and the in- 
struments to telegraph companies. He says that one of the wires of the 
Baltimore and Ohio Company has been secured to test further the inven- 
tion between this city and New Vork, and within a few days, probably 
this week, the two cities will be in telephonic communication, 

Myron L. Baxter, the inventor, was found at his desk in the Surgeon- 
General's office. He says that he has not yet finished the experiments of 
long distance talking, but he has a wire running from his laboratory for a 
distance of live miles, and he says that over this wire he can hear a whis- 
per spoken at a distance of seventeen feet from the transmitter. The 
great difference between the Hlakc transmitter and his invention, Mr. 
Baxter says, lies in the fact, that while there is no doubt that the Blake in- 
strument could be so adjusted as to admit of a whisper, spoken several 
feet distant, being heard over the entire line, if the speaker change his 
voice to a shout it would so agitate the diaphragm that nothing could be 
heard* With the Baxter transmitter, on the other hand, the tone of 
voice would not make any difference at, the other end. Mr. Baxter says 
that he has experimented with electricity for twenty-five years. 

The LrrNDON EUctridan gives the following information with 

reference to the electric exhibition which it is proposed to hold in Vienna, 
this year It appears that his Imperial Highness the Crown Prince Arch- 
duke Rudolph, of Austria, has consented to become a patron of the ex- 
hibition, and takes great interest in it* His Majesty the Kmperor, has, 
through Prince I k»henlohe, given an order to Carl Giani. for the produc- 
tion of a very handsome pavilion to be shown at the exhibition It is in- 
tended to drape the interior of this pavilion with rich hangings and 
embroideries, and to light it up by means of different systems of electric 
lighting, so as to show the adaptability of the electric light for the 
purpose, and also to afford a means of comparison between various sys- 
tems The extent which the exhibition is likely to reach, may be estima- 
ted by the fact, that the motive power which will be required^ has been 
fixed at 1,000 h.p. About 700 h.p is intended lo sene for lighting the 
•xhibition buildings and grounds* The boilers and engines employed 
will, in the majority of cases, be of the ftxcd type, although portable boilers 
and engines will not be excluded. AH boilers and engines of whatever 
type, will be objects of exhibition. It has been proposed to arrange the 
boilers and steam engines as they would be if erected for permanent work, 
and so that they may be easily inspected by visitors. The machinery de- 
partment will thus offer a good opportunity to cnginceis of making 
valuable comparisons* Although such an anangement will considerably 
add to the expensts, nevertheless, the commission has consented to sac- 
rifice a gr»*ater amount of money in order to secuie an opportunity of 
general instruction, and thus hasten the solution of the important ques- 
tion — how to construct boilers and engines for electric lighting 
purposes. 
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A LoxTHDX COTKMPORARY says: M. Shulachenko, who managetJ 

3c x r^y ai T riiljtiry telegraph during the Kuija expedition, communicates 
^ ne xiasia:; 5 hrsica! Society, the following results of his experiments 

Dcis :t:e7iiL=es: — At a distance of 93 miles, music, singing and 
bcra^ -jpsre h«in3 cuite distinctly; at 130 miles, con\ creation was 
iiini=i:r — X ■»■»* acces sa ry to shout loudly, and those who received mess- 
ages iai :: i^^^y a great sensibility of ear; but it was i>ossible to have 
__iii s&iLJ:-c ;Te= ai a distance of 212 miles. When six paire of tele- 
rerr pet s-ie by side, ha\'ing each its wire, and the wires not 
::«scl^i •tr.'jz. cse another, the conversation on one of them was 
'n=in ;a i^ lie :ciers. When the connecting wire of one pair of tele- 
Tixcnes Tis "inifi^. :he conversation on this pair was heard on the next 
par :c Tjii-icbi-es. ihe wire of which was in good state. 

Im- rrirN C:ils, Portable Batteries, and Electric Lights, was 

roe aiiiec: :c a ztixz.". paper read by Mr Charles J. Clark, before the 

>Laes^:w r ^ilasccccal Saciety The I^ndon EU'ctrician says, that he began 
r^ UBScrziz:^ an apporanis he had invented for lighting gas by means of 
fiiecrrjrirx. He ihen proct^ded to show how, in the course of his investiga- 
dcas. be sjii disccrered that by the use of iron wire interlaid with cotton, 
be biki sxceeded in producing a perfect induction coil, greatly less in 
SLse a=ii a: !:::> more than half the cost of the coil formerly in use Ife 
aifcjii &b?ved bov by using a similar coil, a smxdl portable battery had been 
cscscnxxed. which could be utilised for many practical purposes, as, for 
exarnpue. in the ringing of bells, or the production of lights from small 
=aca=rdesceni lamps. In illustration of the latter use, a gentleman, by whom 
Tbe a::tbor of the paper was accx>mpanied showed, an electric light burning, 
=. his scarf pin, the electricity being supplied from a small battery carried 
xz. iiis waistcoat pocket. At the close of the paper, Sir William Thomson 
pajd a high compliment to .Mr. Clark for the industr)' and perseverance he 
had sbown in perfecting his valuable inventions. The improvements he 
had made in {portable batteries were of the greatest importance. He him- 
seif ha<d been experimenting for years in the same direction with exceed- 
r^f .7 l:t:Ie result, and he had often wished for a small portable battery 
siaih as be t/ym saw realiicd. Setting aside such applications of the incan- 
itKJsr.: lasip a? the placing of it in a gentleman's shirt pin, or in the hair 
*::*■: ir-^iescrf Ia.iies for the amusement of the public, as by the fairies in 
j'.-i«*'c^. Mr. Clark had shown how it could be turned to im|X)rtant prac- 
'^jL Bse*. A railway tra%-eler might, for example, have a lamp which 
mr^-Jsi t/irz, i'-jc an hour, which was as long as any one should read in such 
■:: rc;.=5sia=ices. and i: woald also be useful during the night or in the sick 
r'xci. z*:zA^''.-:.'^ ur.nccessarj' the objectionable practice of keeping gas on 
t-bt >5ep. or of itrilcing lucifcr matches. In reply to a question, Mr. 
C-ark said be uaierstood that some explosions had taken place with the 
J** .igbter. at the work*? of Mr. Crum. of Thomliebank. He had since, 
bvrer'S' niacc such modifications in the . apparatus as would render ex- 
'gi.'xaLS is. fjt-re ixpossibic Mr. Thomas (iray next read a paper on a 
Mn» !i^viy>griph:c apparatus, to be used at Tokio, Japan, in recording 
ibt tir:* -A -xJC-rrer.cc of. and the horizontal and vertical motion during 
a^ tu.'Zry.jjk'ct, 
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THE WHITE 
KOOSAC, N. y. 



rc-Iated in reference to the Dvnamo- 
*tca:: the AKAliiO KAOIAL 

.-r.s set up to the right to manu- 
' '.or.trol, we hereby inform all makers, 
K v.:y-- o: Dynamo machines, that wc 
•.:.-: - irr.'S. and that no person or por- 
', ^'if.: ..senses or rij^hts to maiuit.io- 
•.x:\.t\ arc hereby cauli«.>neil aji;ain>t 
r.-a:. -fj'.*. -re or s;ilc y^i the >anu*. 
' *:■. .'. \:.^ New Eiiijiand .Stales, is in 
'. , . Kj-.tor., Mass. 

HOUSE MILLS, 

RoBB MacKie, Sec*y. 



A MECHANICAL ENGINEER, of twenty years' experience in the 
manufacture, construction and management of Maxim, stationary 
and mining machinery, wishes to connect himself with the Electric Light- 
ing business, either in the manufacture or construction departments. 
References of the highest character given as to integrity, capacity, and 
ability. 

Address Mechanic, care of EUcirieian. 



BOOK NOTICES. 



MESSRS. BURKE, FRASER & CONNETTS Quarf^rfy Circular 
of information and advice about patents and inventions for March, 
published for the free use of their clients, contains valuable articles on 
" Patents in Germany "; " Value of Germany as a Field for Invention "; 
" Governmental Policy in Patent Law "; ** Bad Policy of Imposing High 
Fees on Inventors "; ** How Patents Should be Granted "; ** Ignorance of 
Newspaper Writers About Patents," &c., &c, See advertisement in 
another column 



RECUEIL DE QUELQUES MEMOIRES, by Dr. Donato Tom- 
masi. These papers were published in Cosmot-les Alondcs^ and 
refer for the most part to the chemical action of electricity. " Relation 
between the electro-motive power of the pile, and the calorics of water 
decomposition " and some short remarks on the electrolysis of water by 
carbon electrodes, form suggestive contributions to the great and, as yet, 
almost unexplored field of electro-chemical science. Dr. Tommasi, who 
is a most distinguished chemist, has written extensively on this and 
kindred subjects, and there would seem good reasons for believing that 
much that is now involved in mystery, both in chemistry and elec- 
tricity, may be explained from such experiments. That there are great 
possibilities in this direction hardly admits of a doiitbt — ^iti fact, our work- 
ing electricity is now generally furnished by chemical action. 



FROM the new edition of Messrs. Geo. P. Rowell & Co.'s American 
Newspaper Directory, which is now in press, it appears that 
the newspiipers and periodicals of all kinds issued m the United States 
and Territories now reach the imposing total of 11,196. This is an in- 
crease of 585 in twelve months Taking the States one by one, the 
newspaper growth in some is very considerable. The present total in 
New York State, ft)r instance, is 1,399— a g^i" o^ 80 in the past year. 
The increase in Pennsylvania is 48. the existing number being 943. Ne- 
braska's total grew from 175 to 201, and Illinois' from 890 to 904. A 
year ago Massachusetts had 420 papers ; now the number is 438. In 
Te.\as the new papers outnumbered the suspensions by 8, and Ohio now 
has 73S i>apers instead of 692. The most remarkable change has occurred 
in the Territories, in which the daily papers have grown from 43 to 63, 
and the weeklies from 169 to 243 — Dakota being the chief area of activity. 
The numl)er of monthlies throughout the country grew from 976 to 1,034, 
wliiie the dailies leaf)cd from 996 to 1,062. The figures given above are 
exclusive of Canaiia. which pos.sesses a total of 606. It is interesting to 
note that the newly settled regions of the Canadian North- West are pro- 
ductive of newspapers as well as of wheat, for the number of journals 
issueil in Manitoba was nearly doubled during the year. 



STORAGE BATTERIES. 



A ramphlet on the charging of Accumulators ; Acces- 
sory Apparatus ; Discharging Accumulators ; Installation of 
Accumulator; Various .Appliances for Accumulators ; and 
information on the use of N. de Kabath*s Patent Electric 
.\ct umulators. Fully illustrated. Price 20 cents, post-paid. 

W. L. ALLISON, 
1»1 Fulton St., and Tribune Buildincr, New Tork. 



STORAGE OF ELECTRICITY 



The latest and best work on this subject, $1.00. 

N. Y. BOOK EXCHANGE, 

Cor. 27111 St. & Broadway. 
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Holmes, Booth & Haydens, 

MANUrACTURERS OF 

SHEET BRASS. BRASS WIRE, RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 



ILICTRlCil 



-♦-V- 



-%-♦- 



; AND: 



Patent **K K** Insulated Copper and Iron Wire. 



The Iron is Specially adapted for Telephone Use, 



No. 49 CHAMBERS ST., 
NEW YORK. 



No. S06 COMMERCE ST., 
PHILADELPHIA. 
Works at Waterbury, Conn. 



No. 



18 FEDERAL ST., 
BOSTON. 



DICTIONARY OF ELECTRICITY, 

THE ELECTRICIAN'S HAND-BOOK OF REFERENCE: 

lAolndiiis Reeet&t lIl«etrioal and T#oluil43&l Terms* aitd New XnveBtlaiia In Eleetrloity aiijl M&^iietiBni, 

By \VM. L. ALLISON, Author of Allison's Dictionary, and HENRY GREER, Electrician. 

Cloth, 13tuo., 1»2 Pagres, 96 Illustrations, Price S2.00. 



€oat(»iit« ii1tjhat:>^tic!ally iirrunged, enLbra4:iiiig the follonitif; dt^JU^rjptioDit, 
&nd iuteUlgible d^ajiitioDa of Elf metrical Terms, About tS^ In all \ 

AiOOVlltrLATOits : Faure's. Kjibath'K, Plants, Ac, EJectrie Alarma, Annuucl- 
«tOrB,Bnlres, Cloclca^^c ; BATTKaiEa : CaUflud"*, CViutery. DanlelFs, De P<'i»pr*B, 
Fbure^s, PliUiteX 8iitton'a,&c.« 4&C.; Storage of Uleetricfty or Eleotrlo Em*r^y; 
Qectiic Motivity, Cables. Colla, Commutators, Conductors, DjTwinios, Lampgi 
Electric L%htA, Gandle«, Bail ways, ftc; Micirophou«>fi, Telephone)^. Teleg^raphB; 
Stemen'H Electric Ftamaoe; Rules for Prevention ot Flre«, Accidentii, Ac. from 
laectric Li^bting. It covers brfedly, Ihe whole rau^ of Electdo Science, ItK 
Api»lloatloii and Utilfoation. 

'* We consider It a mort exuelleut and mltiable puljlloattoo.*'— Wii. J. Swift, 
Sec. Bnjfib Electric Co., Cleveland, O. 

The work desei ves the attention of the electrician as well a^ of all who are 
iotereiitud in tlxe progress of el«*ctrical science, and <]efiJretoac(}uln* an accurate 
knowled^ of electrical niachine«L terina, ideas, and opinions. 11 will certainly 
find univetvat recognition.— !>«■ T^chniker, N. Y. Citu. 

Contatnfl dejtnitjonfi of a large number of t^riris used in el<f4rtHcal science ^ 
descriptions and OluBtrations of the more important recent forms of electrical 



appliances, and other Wndrvd matter of value as well to the ^neral readar as 
U> those directly Interested in the inventimi. manufacture, or use of electrical 
apparatus and raacMnery.— ^SrimN/fr Ameriean. 

Wm, I* Alusow, Tribune Building, N. T.;— 1 have your dictionary and 
consider it very valuable. —Wm. B, Cucvklxsu, Cleveland, Ohio. 

I AIso^ Allison's Webster's Connttng-Honse niotlunary and Dletloo- 

; i»ry of Kleetrlclty. Cloth, 12mo. 570 pp. »00 UliistrationB. Price $3. post- 
paid. Thi9 is the most inj«trucd%'e and comprehensive dlctlonaiy, At well as the 

! newftstand best revision 0/ Noah Web§ttr't Counting- Hou§e l>*eW<mnry ever 
offered to the American People, ft is beeides the only Diciionarv of EUctrie- 
itv. Electric Afofors, Djfnamos, Electric Lighting, Ttlephonea, Tt'lfgraph§, efe. 

I Aooamnlatom and Storage Batteries, including the latest Inventions 
! and Aj>plianti*a of Faure, Plants, Eahath, Brush, ±c fully explained and Illu§- 
' trated, together with Rule-!i and Regulations recommended for the Prevention of 
Fire Risks fmm Electric Lighting, by the Society of Telegraph Engineers and 
I Electricians, London, Compiled bj Wm. L. AxLisoK. ISmo., Paper, 50c 



Remit by money order, draft or registered letter. All Klectrlcal Pablicutloni aent poit^palit on reeelpt of price* Send for Catalogues. 

Address. 'WM. I^ ALLISON, 191 Folton St*, or TriliiiiiA Bnlldiiis, New Tork. 



O. W, HUBBELL. Free. 



F. T, FEAREY, Soc and Treas, 



THE AMERICAN 

Electric Storage Company. 

The patents and inventions owned by this company, including 
those of NATHANIEL H, KEITH, cover the fnyclaiiieiltal I 
principles in the manufacture and use of what are known as 
Sf^condary or Storage Batteries, AcciiDiiilatiirn, or 
Electric Keser% oirs, and liave priority over cUl otfiers in the 
United States. 

Our Rei*ervoir8 were invented some years since, and then em- 
bodied all the essential featurea of the storage batteries or aceum- 
ulators of the preeent day. We are now contesting the i|uestion 
of priority of invt^ulion with Faure, Brush and otltera. 

We oft'er for i!»ale valuable terriiorj^ rights fu the 
United States. 

Rt^sponsible parties C4in make favorable arrangements with us 
at the present time ; perhaps more so than when the work m more 
fully cieveloped. 

I*roper r^erencea should always accompany applicationB* 
Address all communicatiotiei to 

The Americaii Electric Storage Company, 

192 Broad 8t., Newark, N. J. 



Burke, Fraser dc Gonnett, 

Solicitors of Patents, 

10 Spruce Street, New York. 



Careful and Thorough Wo?k at Reasonable Pricee. Personal 
attention of the firm to all husiness. 

ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Paten ta procured. Opinions given on questions of va- 
lidity and infringement. Our Quarterly Circular, ** Patents 
on levenliong^" will be sent to any one desiring it* 



itS 



TEE BLECTRICIAW. 



PATEnS pot FEBRUARY AND MARCH, 1883. 



x!^jm 



FTBRUAHT 20tlL 

J. A Wanaore. Conocvrd, Mich. 

Hwi^ftir. R. II. Bant«r, Phil«d«1plilA. Pte. 
cff I^ytef Snbten«iie«ii Use* of. J. T. Gcwd- 

ie Cficnlt for. S. 0, Strohm, Phijidelpli**, Ka. 
r. R. H. TQckrr, Sott OniiiKfl, N. J. 
I Dtccfte Ootitfactor, A, A. Co* Je*, New York, N. Y. 
I Stoeok OoBdncTor. A. A. Cowle*. New York. N. Y. 
» Sli«tfic. &. L. Orcutt, i^roerriU«. M«e«. 
i and Switch Sjvtm; Blectiie IntifrtcK-kitig, J. K. KDl^bt. 
"Bmm Y«tk, 5- Y; and W. H. Baker, Brooklyn, N. V. 
hlpi aad Ite Riue of Cnrrenta, Blectric Log or Appftnta«< for AsccrUJn 
laK Kto S|»cd of. ft. M. Lowne, &««( End, Fine hi ej. County of Mid- 



n,!** 



3^TT4 T^eiegT«p^ C*hle N. M. RiCtenhonw, B&lttmorv, Md. 
nam Te4^gt»ph wire CoapUn^, G, BroU, Wsterfurd, N. Y. 
flj^^ie T^jifiapfca, StgnAlins Apparatot for DIatriet aitd Fire AJftnn. T. A. 

CMey. New York, N.Y. 
WBjm T^afpkone Exdiaog^ Alarm Sigiul Apparatna for, B. A. W<Klk, Spring- 

■Ud^Mo. 

MARCH 6tli. 

C3J9ii €3)^^ Brtke, BlecUlc. D. J. Macpher«oo, 81oax PaUa. Dakota. 
Ct0cK Kle<cric. D. F Swact, Uastlugi^, aiicb. 
Door OpeiKr, Electrical. A. T. timtih, New York. N. Y. 
JDcetrlc Forc«, A[>par»lu» for RegaJattog tho TrauBinbeion of. IC. Levjr, 

Paria, France. 
Stoc^tric Hachlao Rc^iiUtor, Dynamo. T, A. Edbon, Menlo Park^ N, i. 
Clcctrk MacMne R^uiator, Dyoiuno. T. A. KdiisoD, Mealo Park, N. ^. 
Becfric Machines^ Air BUut Attachtneui for C^HiUDiiUtMra of Dynamo. 

K. Thom»<m, New Biiiain, Conn. 
Klt-cuic Wir%«, BiudJug Screw for. S. C. Caolldg«» Boston. 3iaaa. 
JBiectne Wires, Undergittond Conduit for. W. Plankmioo, MiUauke«, 

Wm. 
Sloctiical Condnctor CoapUng. P. R AU«n, SomthwArk CoonCy of Surrey, 

Rowland. 
BlectiGal G«iicr»lor Boginfa^ VaJve Oear for. T. A. Bdli^on, Menlo Park, 

K.J. 
SlrctncAl GtrnexAtorsi, RcfEulAtor fur Driving Bngtmea of. T. A. RtiJaoD, 

Mrnlo Purk. N J. 
Bleculooi TmoaiuisaiuQ of Power, Coiitr(»miij{ the. B. Weston, Nrwark. 

K.J. 
Bleclrode for Seoondary Battrrkei W. 8. Piatt, Wateflur}-. Conn, 
insulai^d Sltrctrtcal Conductor. W. R, Patierson, Chicagu, 111. 
Iu»alauiig isatwtanoe». FiUIn^ Telegraph Cablvs wUh. W, R. PatU<rH)ii» 

Chicago. HI. 
Lamp, Rit^tricsaxc. G. D. Allen, Brooklyn, N. Y. 
Lamp, Incaadeeeeat Blectrlc. 11. Lea, Blrmlogham, CooBiy of Warwick, 



973,687 Fence and Telegraph poat. Iron. L. Petreqnln. Detroit, Mich, 

973,7fil Galvanic Battery. L. D. Mclntoih, Chicago, 111. 

973,888 Lamp, Electrlcarc. L. Plette and F. Krfxik, Pll«ea, AnatrWHniigMy* 

S7S,7t)4 Lamp, Incandescent Blertrfc. A, Bem«teln, Boston, Mase. 

273.714 Ra^eto-elcctric Signaling Apparatus. T. A. Edieoti, MenJo Park, N, J. 

974,082 Secondary Battery. C. F. Brut^h. Cleveland, Ohio. 

973,860 Secondary Battery. N. S. Keith, New York, N. Y. 

278,§10 Tclegriiph Printing. W. J. Bnmslde, Hilcot Court Road, Tower Korwo 

County of Surrey, Englimd. 

971,728 Telegraphic Receivinir Instrument. E. M. Hamilton, N«w York. N. 

974,0!^ Telephone Transmitter. R. D. Woodwortb. Orange, N.J 

MARCH 20t)i. 

974,826 Clock, BJectrlc. V. Himmer, New York, K. Y, 

974,445 Clock Bscafement, Electric, A. W. Gray, Nf w York. K, Y. 

974,89S Clocks, Circuit Controller for Electric. V. Hirarocr, New York, !f. Y. 

974,3:d4 Clocks. Circuit Controller for Ettctric V. Himmer. New York, Jf* T 

9T4,S71 BlectrlcCurrenr Regulator. C. G. Perkins, Camdcft, N J. 

974,130 Electric Currents, Cut-out for Dwjgerona. F. A. Swan, at*d C. B. Bos*^ 

worth. Boeton, Mais. 

974,]fil Blectrlc Catont. F. A, Swan, and C. B. Boeworth, Boeton, Mae*. 

974,101 Electric Motor. J. B. Atwater, Chicago, III. 

974,213 Electrical Conductors, UndenroQud Condnlt for. H. R Meyer, Utet- 

pool. County of Lancaster. England. 

974,900 Blectdcal Distribution, System of. T. A. Bdlaon, Menlo Park. K. J. 

974»499 GbItbuIc Bittcrlcs, Circle Switch for. H. Lowe. Brooklyn, N. Y. 

974,110 Galvanic Battery. F. 0c Lalande, Paris, France ; and O. Chaperon, 

Mines, D'Alosno, Spain. 

974,181 Gas for ElectHc Lfghta, AppunlQi for Substituting. P. B. DeUrny, N«*« 

York, N. Y. 

974.296 locandescents, Manafactnre of. T. A. Edison, Menlo Park, K. J. 

974,21)7 Lamp Cut out. Electric J. H. Elferlng, Chicago, IlL 

97l,9il3 L:i<np, Bloctric T. A. Bdi«oa, Mealo Park, N. J. 

974,s:a Lamp, Elecirlc-arc. C, O. Perkins, Camden. N. J. 

274.413 Lamp, Electric-arc. E. Thomson, New Briuin, Conn, 

974,4*17 Lamp Holder, Incande-cent. E. Weston, Newark, N. J. 

974,5»6 Lamp, IncAndcMent Electric. T. A. Edii^on, Meulo Park, N. J 

9T4,«*4 Lamp, Incandeniin^' Electric, T. A. Edison, Menlo Park. N. J. 

974,21^ Telegraph and Semaphone Signal. W. W. McLelUn, Ncwcaatle, llew_ 

Bmn»iA Ick. Canada. 

974,119 Ttslegraph Apparatua. O. D'Infreville, New York, K. Y. 

974,800 Telegraph Printing. 8. D. Field. New York. N. Y. 

974.416 Telegraph Printing. H. Van Hoeveubeigh, Ellxaheth. K J, 

974.417 Telegraphy. Dynamo. U. Van Hoeveubergh, Blisaheth, M. J. 
9;4.3S9 Telephone. Receiving. J. A. Maloney, Washington, D C. 
9ri,3&3 Telephone Transmitter, Electric. J. A. Malonry, Washli gton. D. C 
^4,940 Telephonic Tmnsmitter. C. Ader, Paris, Ftaoce. 



tm^SM 
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iMiip, Ittcudeaeing Electric. T. A. Bdlson, Menlo Park, N. J. 

Ltfinp, IneaadMciag Electric T. A. Bdi«oo, Menlo Park. N. J. 

L^mp, locandeecing Btectric. J. 8. Kelso, Jr , Stamford, Conn . 

Railway, Bleclrical. T. A. Edison, Menlo Park, N. J, 

Rallwaj Sigitai, BJectric. C, J. Means, Boston, Mass. 

B*uw«y :$y«t«m. Electro ougnetlc. T. A. Edison, Menlo Park, N. J. 

Kali nay Turn tabte, Eiecuic. T. A, Edison, Menlo Park, N J. 

Secondary Battery. T. A. Edison, Menlo Park, N. J. 

Tciegrapb, Fire and District, T. D. Lockwood, Maiden, Mftrt. 

Tdtgr^ Sounder. W. R. Darts, Jersey City. N. J. 

Ytaoai Indicator, BI«ctricaL J, W. Mackenxie, New York, N. Y. 

MARCH 13th. 

Car Brake. Blectro-magnetlc. H. S. Park, Henderson, K>. 
Electric Battery. P. Jablochkoff. rari«». France. 
Electric Tesling Apparmtu^. C. J. U. Woodbury, Lynn, Mtt«. 
Electrical C<»ndaciu(rs, Junction Box and Connect Ion for. 

Brooklyn, N. Y. 
Xlecaical Distribution, System of Undcsgronnd Condactors for. T, A. 

Rdifloa, Menlo Park, N J. 



BUSINESS ADDRESSES* 



J. Krtieel, 



B^hr A £&h]i, Manafaeturen of Electrie&l and Telegniph tnatmments. 
Battery Supplies, 108 Liberty Streets New York. 

Brmdibrd, C*, &oiieitor of Americ&n and Foreign Patenta; Offiee, RootDs 
16 and 18 Hubbard Block, corner Washiofton aad MeridiMi Streeta, 
Indianapolis, lod. 

Bttfn&p, ^ir« H*, Darit k Kidder's BlMtrio Machines, 959 Wast rth Street, 
New York. 

Dov, 0«ors^ <^, Teleffraph and Telephone Pol«i$ Pltii aad Bfmek#tc 

painted tiud plain, North Epping. N. H. 

£dno]i*B Speed A Pressure Recording k AlArm G&ageA, for *' Steun DynAmo* 
mAobtoea."" indispensable for safety k eeooomy, offloi 91 Liberty St., N.Y. 

FsUnaan, Juuas F,, Telephe>»e, Telegraph, and Electric Liibt Snpplie*. 
and apparatus. Inventor's Institute, Cooper Union, New York City, 

PttATfie A JF^tHvn, Telegraph and Eleetrieftl lAsuumeau M&d Sttppllet, 
^ A 66 Jehu Street, New York. 

Prid«, Fr&leich It K^l*, Telegraph and Telephone Line Coovtmotors, 

aSJtaSDey St., N.Y- 
W^nael, A* C, Electro^ ptatei—<iotd. Silver, Nickel, Oopper. Brw, kt^^ 

43 Centre i^treet New York. 



The Humboldt Librarjr of Poptikx Science contains aiicli aland- 

ard works as 
**Th«? Wonders of the Heavens/' by FlaMMarion, (illustraled.) 
•* Mitn's Place in Naturv." by HCXLEY, (lUusirale^J). 
** tkiuDlilic 8opiiisiii* " (aiiti-DarMnman) by Rev. Dr, Wainwiuoht. 
*'TIh> Data of Etftiics,'* by Herbert Spbncbr. 
** Oiieatai Heiigians^"' by Rer. Dr. Caird. 
^ Forma of Wftter,** bj Tyndall, (iilustnUed). 



" The Origin of Nationn," by Prof, Rawunson. 

" The Naturalist on the River Amaxonfi,'^ by H. W. Batbs, 

parts). 
** Town Geology,'* by Gblqod Kini38LKTj and many othenw 

PRICE 15 OEMTS EACH NUMBER. 

Write for a CaUlogue, or send 16 Clients poslef^e stamps for ■ 
tpeclmen copy, to 

J, riTZOSBALB A 00., PabUslim, 30 lii&7«U« FUoe. Ftw York. 



TE:S WL^CTniCTAK, 



ttg 



1 CHARLES WHiUAMS, Jf.^ 

-^ESTABLISHED 18&6:=^-' 

ManufacturAi* of 

TELEPHONIC. TELEGRAPHIC. 

ELECTRICAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire» 

MAGNETS, Ac, 
Wholetala «ncl Retail X>«al«r In 

TELEGRAPH & TELEPHONE LINE MATERIALS 

OF EVERY DESCRIPTION. 

109 and US COURT STREET, 
BOSTON, Mass. 




^EQUITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York, 



Casti Assets, - - $46,000,000.00 

Cash Income, Q-rer - 10,000,000*00 
Casli Siii*plu8, - 10,000,000.00 

Hew Assurance in 1881, 46,180,096.00 

(The LiirjL^^est BiiKiiie^H in tlie WorlfL) 

Outstanding Assurance, 

$200,678,019.00 
Total amount paid pollcsr- 
bolders since the orgrs^iLi- 
sation of the Society, 

$61,912,031.00 



The policies written by The Equitable are shori 
simple and easily understood. They become 

INCONTESTABLE 

after three years from their issue, and such incontestable 
policies are payable immediately upon receipt, at the 
Society *s office in New York of satisfactory proofs of 
death, and without the usual delay of sixty or ninety days. 

The Society has not a single contested claim on its 
books. 

For the facts explaining the success of this Society^ and 
the results of maturing Tontine Savings Fund Policies, 
apply to the officers and agents. 

H. B. HTDE, President. 

JAMES W, ALEXANDER. Vlce-Pres. 

SAMUEL BORROWE. 2d Vice-Pres. 

WILLIAM ALEXANDER, Socretary. 

Ep W, SCOTT, Supt. of Agencies, 




\ -v\^ LIMITED. ^/>V 



14 03 
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Vo. 87 BiBCLlT STBUT, 4 



S:eiu ^orU. 
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Alfred F. Moore, 



M anufaoinrer of 



-^INSULATED WIRE^ 



Electric Liglit, ] 
Telephone, V WIRE, 

Telegraph, ) 



OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flezilile Cordacet ^^*, Ac. 

200 & a02 li. THIRD ST., ■ Philadelphia, 
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TffS FLJECTSTaTAK 



PriCB $3i I bf <^oztiplet« wHli 
B^tterjr Book of Initruc- 
tion» Wire, Chemlcia«t and 
■11 neceasftrj inmterlAU for 
openttiigt 

"Morfte" Innnimont alone, 

wlJiont battery, - - PS^OO 

''^Morpo liutniment without 
buLtery, and woaud with 
fine wir« for linofi of ooo 
tofllte«Q miles, - - a, 75 

Cell of battery complete, - •OS 

"Mortc * Leamera' Inrtra- 
ment, witboot battery, 
aont by mall, - * • 8.60 

(Battery c^nmit be aont by mafU) 



(( 




-Tlie-»-^ 



Morse" Learners' Instrument 




nnii^^ 1l/r#%v*e^^" *^ ^ f"'i ^*^'<^» ^^^* made, complete MORSE 
JlJie JJXlfXSt? TELKOKAPII APFARATlTg, of the latt-Ht and 



hesit form for h^amers, uicliiditi^ liaiulHOitie Giant Sotiuder aad Curved Key^ 
and a lar^e Cell of tlie best Gravity Battery, latest form. 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Ton aro Sure of eettiaie the BEST THAT IS MADE If 70m i^loot tko '* MOUSE/* 

P^ Oooda acnt C. O, D, to all points if ooe-tbird of the amonot of the bill U B*?nt with the ortlor Remit by 
DtartTPoatal Money Order, or Rejflatered Letter, li^voiablff arranji^ment* made with Aj^enti everywhere. 

tH^ We will In every caae refund ftny remtttiuioe nuide tu for Uieae f^ooAn., If thej ftre not fouiif! 
to be entirely nut 1a fact or y. 



J. H, Bmmell & Ca., 112 Liberty St., New York. 



THE 

Coe Brass Manufacturing Co. 

TORRINCTON, Conn. <u. 8* A,> 

MaDuf»Gturer« of 

SHEET BRASS, COPPER, AND GERMAN SILVEB. 

* Brass, Copper, and Oermaii SU^er Wire Jusd ItodB. ^ 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 

SUPERIOR COPPER, Conductivity Cua ran teed. 

Blankn snd Shells Made to Order from Brw«, Cc^per, or Oermui Silver^ 



TIfE NOTEMAN 

Rotary Engine and Pump Co. 



TOLEDO, OHIO. 



THK 



U 



ELGIN 



If 



TELEPHONE, 

FOR PRIVATE LIHES. 

-iMadaWboilyofMetal.i- 

Nickel PUtediu&d 
Hishly PoMsked. 

AfknowltHlgfd by all to 
be tht- Neatest and Best 
Worklufir Meotianlcal 
Telephone erer Intro- 
duced. 

Price $5 Per Set (2) 

Includinx BOO feet Wire, 
with full Instrucyoiu for 
patUDg upb 




Tke Only Telephoiie 

Having the right to 
U8e the 

on Boar Plato. 

MaMn^ It Self-Support- 

Inffr requiiin^ uo screw or 
h racket to hold It Id place. 

B«f an or ImltaUoi^s ! 

Addreoa, for Deucriptive 
CircuJarj 

Ellin Teleilofle Co., 

Na« 2 Main St. 







Tlie Cng^iue for Electric Light Generaiofs. 

NoiBeless, light nmniiig, high speedy uniform motion. 

Five to twenty horse-power, 

EspeciaUj adapts to private plants, where epooe 10 limited, 



TEE ELECTRICIAN. 



T2I 



IiAW BATTERY 



The Best Open Circuit Battery 

In every respect, beyond any que4*tlon wliatever. 



SUPPLAN TING AIX OTHERS. 

I With its iiitrodaction. Battery Trouble and Battery Expenne 
l>e{!onie thingrn of the past. Now almost universally used 
by the Telephone Kxchanges of the whole counlr>% 

SEND FOR CIRCULAR AND SCHEOULE OF PRICES. 



;i 



'»»^ 



New 



Pn^. 



~Cu 



f ^ 



"^\ 



Sing^le Cells, - - Only $1.25. 

Manufactokeo axd Bold hy the 

Law Telegraph Co^ 140 Fnlton St^ New Tork. 

liECIiAirCHE BATTERirr 

(patented*) 
— THE — 

Great Telephone Battery, 

THE REALXaCATtON OF 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries* 

Free from acid. Bmltii no odor. Doet not get out of order. Lfttta wlthoat renew&J rrom six motiibi to 
MveTAl Tears, ftccordlng to uae. 

ADOPTED AND USED BY 
all the Telephone Companiee and Kxchiai^te iu the United 8utef. 
The Pri^m Battery i« more ca^iij and cheaply clennod and renewed thAQ any other battery* Beware of 
IXFRINGEMKKTS AKD WORTHLESS IMITATIONS. 

Every s^uaine L«clAn<''he Battery hfw the words Plle-I^cIttDcbe stamped on tbi; carbon 
ht'Ad, jar and pTiinini. All otherf are (^puriDUB, 
" PrUm "' ftnd Poroii* Ctlt BttiUrie^ for pale In any qn&nllty. Zinc and Sal Ammoniac of Btjperio7<]Qaltly 

THE LECLANCHi BATTERY CO., 

OR 149 West 18th Street, New York, 

L. G. TILL0T80N & CO., General Agrents, 

5 «Sr 7 Dey Street, New York. 



Battery" Compi 



'>(Sis^ 



DB. JEROME KIDDER'S 

ELECTRO-MEDICAL APPARATUS 

ABE THK BEST, as vi-rifled by Ibe Many Aw»rda they Have Recelved^aA wHl a« the CONTINUED 
T£STIMONIAt-§ FROM I.EADING SCIENTIFIC PRACTITIONERS* 

They are covereji by letters f>a lent for improvt-nienf* rf ndi^rinj^c tht'ni sijp«*Hor to all others, aoknowJedgi^d by 
awards of Flmt Premium at CentennltLl 5 S\^c^. Flmt Freiiiium by Amerleau InnUtute, from 
11^73 to IfiSS induMvf^ ; Tito Silver Medalit at CiorinnatI InduBlrial KxposltioTK in tbe Full of IhHl 
and leaa; tJie hMient awnnls ^iven. Also, Silver Medal at Cbarleston, (8. C*> Ex poa It ion, Full of 
1888. OOLB MEDAL was awarded by Amerlran Inatllnte in 1875, to diatingiJish the Ap{>aratUf; aa of 
the Firal Order of Importaoee ;— 

Physician's Office Electro- Medical Apparatus. 
Physician's Visiting Machine, with tum*down Helix. 
Physician *s Visiting Machine (another form). 
Office and Family Machine. 
Improved No. 5. Tip Battery* T«sn-Currciit Machine (sec cut), a most 



FJR. jEJtOME Kidder's Improved No. 
Improved No. 

J MI-ROVED No. 

Improved No. 



perfect and convemcnt apparatus, the invention of Dr. Kidder, 



ES, 



For tlluatraited Catal(>siie. Addrean : 



W< ALSO KJIKK A.Vn KKSP O^ HAND 

ASUPEHIOR GALVANIC CELL BATTER 

From SLx to Thirty sii CHls 
Alao, Oom1ilii«4l O&lviii&io luid Fojradalc Apparatna t and an 
Improved Pocket IndaotioD Apparatus. 



Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 



ELECTRO-MOTOR. 




T:ffE J!LECTR IOTA ]T. 



Suitable for any work where sniall 

f tower Is requifMi namelv, for r^'volv- 
ng GetMl«r Tub«*», TurnTablei, 
MeclianSrwl FiKures^ etc. Ls worth 
hnviDj^ as o in>velty. 

re compleir, with idl flfl 
BBtl«ry, «tc., - $U,UU 

Send for Catalogue. 

A. F. FLEISCHMANF', 

mnufaoLur^rof EJi^rlrieaJ Afi|ittratus 

27 South lOth St., 

PHILADKLPHIA, PA, 




Phosphor-Bronze Telephone Wire. 



TffMto: 



Mottift. 




The STRONGEST, TOUGH EST. an^l BEST for lino wired of Electric nnd 
Acoiirtic Telef»honc«, Will Tiot STRETCH nor RITST RBSISTi* SMOK K 
A CI D S anil i) A M FN ES^ . TEN A CIT Y more Ihna Fu U K Uiu e^i iU w ci -ii i 
per mile. 



fm>^'^**^ 



STmt 
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DlAVKTCK 



WltOliT 



BBtAKDIO 

Stiuim. 



Causuijiticu 



.068 *' 
.0» " 



About tiO lb*. 






&0 Qbm^ 





rHOSPHOR*BROKZ£ RODS» BPRHTG ItBTAI- AND WIBE, «iitwrlor to Oerman •ilver or 
bru9 for KJecincal AppAmluP. Already cxtenaiTely u*«<t thrauifhont the country, Atidreai 

THE PHOSPHOR-BRONZE SMELTING CO, {Limited), 

MS ARCH STREET, PHILADELPHIA, PA. 

OWDetB of the U. S. Pbosphur-Brouxe I'slenu. Sole Manafactnrerfi of FhoephorBronxe la the Tnlietl Statct. 

Gelatinized Fibre. 

^^THE BEST INSULATOR KNOWN. ^^ 

^^1^ DOFT£I> by mil llie l«»clliig Electric Light Coinpaiiles, ftnd in&iiur»C!tarerfl of 
ISKL Kleetrloal Machlneii In tbe Vnltcd StitteH. an a •ut»Atltutf* for har^i rubl>er, belni^ 
^■fl^ « far better non-«otiduetor, marc! dtirablet And co«tlni^ leaa tb«n half ma much. 
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STREET LIGHTING— THE PARTZ SYSTEM. 



THE illumination of our streets is yet far from perfect; 
electricity has made us rather desirous of better 
things, than satisfied with what we have. It is nowhere 
disputed, however, that here electricity has the field entirely 
to itself, and it is simply a better method of appliance, and 
not another agent which is being sought for. Although it 
has been hitherto regarded as a truism, that "all light 
comes from above," it may be possible that electric illumin- 
ation will shoot upwards, lighting laterally, and then be 
again reflected downwards and laterally, by means of suit- 
able apparatus. The accompanying illustration is very 
suggestive of the possibilities in this way. As at present 
most of the electric light is lost at the height of the lamp; 
but with the Partz system the surface of the ground would 
be well illuminated. An electric regulator is 'placed 
beneath the ground, and the rays are shot through an 
enameled hollow cylinder some lo feet in length. The 
luminous body forms an inverted cone, and the rays are 
again diffused from a reflector. 

The producing apparatus being concealed, it is claimed 
that the eyes will be less dazzled, and the apparatus is also 
capable of being easily regulated and managed. 

No practical exemplification of the system has yet been 
shown, and some objections have been made against it, but 
we believe the idea a very good one, and one which may 
solve the question of illumination in some of its aspects. 



RECENT TELEPHONIC AND MICROPHONIC 
RESEARCHES. 



INVESTIGATIONS OF THE ELECTRICAL RESISTANCE OF CARBON CON- 
TACTS, BY MR. SHKLFORD BIDWELL — MR. JAMES MOSER'S 
TELEPHONE BATTERIES— MR. D'ARSONVAL'S NEW 
MAGNETO-KLECTRIC receiving TELEPHONE. 



SOON after the invention of the Bell telephone, the Edison carbon trans- 
mitter and the Hughes microphont;, three true inventions of the first 
order, there sprung up ^n incalculable number of inventions similar to, if 
not identical with these original creations, and the telephones and micro- 
phones of Messrs. X. Y. and Z. could soon be counted by hundreds. 
This is a natural phenomenon, following every successful invention either 
in the domain of science or that of industry ; it is the tribute of endorse- 
ment and approval compelled by success. 

Happily, there are among these later inventors (second-hand inven- 
tors, one might call them), some modest workers who acknowledge their 
obligations to the original invention, and who occupy themselves solely in 
perfecting it, without unduly exaggerating the merit of their own efforts ; 
some of them investigate in a scientific manner the mechanism of the 
phenomena down to the smallest details, varying all of the elements of the 
problem in order to arrive at the value of the influence of each ; while 
others improve the arrangement and construction of the apparatus in order 
to make them better fitted for practical use, extend their uses and applica- 
tions and solve the problems arising daily in the development of these ap- 
plications. It is for some of the researches and apparatus of this class, 
that we to-day assign a space in the columns of La Nature, 

We will first direct our attention to microphonic transmitters. Since 
Edison and Hughes, the innumerable battery transmitters designed by 
inventors have consisted of carbon contacts, varying in their arrangements, 
their number and their grouping. Some trials made with metallic contacts, 
and semi-conducting powders, have not produced very brilliant results, 
and have not, up to the present time, received any practical applications. 
Mr. Shelford Bidwell has studied the phenomenon in all its details, and 
presented the results of his researches to the Royal Society of London, in 
January last. His experiments had for their object, the (quantitative deter- 
mination of the influence of varying pressure and vaiying quantity of cur- 



rent, on the resistance of carbon and metallic contacts. As we cannot 
reproduce this work in extenso, we give herewith the results of these 
researches, such as Mr. Shelford Bidwell has summed up in his communi- 
cation. 

FIRST.— CARBON CONTACTS. 

Changes in pressure produce proportionately gfreater changes in resis- 
tance when the pressure is slight, than when it is great. Variations in 
resistance are relatively greater, with feeble currents than with powerful 
ones. 

Changes in the intensity of the current produce proportionately greater 
changes of resistance with feeble currents and light pressures, than with 
intense currents and great pressures. 

When the resistance of a carbon contact has been diminished by an 
increase of pressure, it recovers approximately its former value when that 
pressure ceases. The passage of a current whose intensity does not ex- 
ceed a certain limit, depending on the pressure, produces a diminution of 
the resistance as much greater as the current is more intense. When the 
current exceeds a certain limit, the resistance of the contact is then aug- 
mented permanently, and in a greater degree as the pressure itself is 
greater. Except in the cases qf special arrangements which maintain the 
current constant, the diminution of resistance which results from the aug- 
mentation of pressure is greater than that due to the increase of , pressure 
alone ; it is also partly due to the augmentation of the intenaty of the 
current. It is not proved that the diminution of resistance, which is the 
result of the augmentation of current, should be attributed to the effect of 
temperature. 

SECOND. — METALLIC CONTACTS. 

In the case of bismuth, and probably also in the case of other metals, 
the resistance is as much greater for a given pressure, as the current is 
more feeble. 

An increase in current is accompanied by a diminution of resistance, 
and if the current is brought back to its original intensity, the resistance 
varies but little, and never recovers its first value. 

An increase of pressure produces a greater diminution of resistance 
with feeble than with great pressures, and with feeble currents than with 
intenser ones. 

The resistance diminished by an increase of pressure, does not return 
to its original value when the excess of pressure is removed. 

The very different manner in which carbon and metallic contacts be- 
have under variations of pressure and of current, perfectly explain the 
superiority of the former, and their exclusive use in the transmitting 
microphones in use at this day. The very simple principles brought to 
light by the methodical experiments of Mr. Shelford Bidwell, permit the 
grouping, more scientifically and rationally, than has ever been done 
before, of multiple contacts, in order to place them under the best con- 
ditions for working, and to utilize in the highest attainable degree their 
variations of resistance in each particular case, according to the nature of 
the source of electric energy, the nature of the sounds to be transmitted, 
and the length of the line — elements which have so great an influence on 
the variations of resistance of the contacts and the intensity of the cur- 
rent which traverses them. 

We recall the telephonic theatrical audition experiments, made by Mr. 
Clement Ader, at the Exposition of Electricity in i88i — experiments 
which were, without contradiction, the greatest success of the exhibition. 
The transmission was effected by the aid of lo Ader transmitters, lo 
metallic circuits (20 wires), and 80 Ader receivers, which allowed 40 per- 
sons to listen at one time. Mr. James Moser proposes to augment the 
number of receiving telephones and to diminish the number of lines, and 
has reaches) the following result: to transmit speech and music to 100 
telephones at one time, with the aid of a single line wire. The experi- 
ments took place, during last autumn, between the Hippodrome and the 
ofiice of the SocU'it' Internationale des T^Uphones^ Place VendSme. Mr. 
James Moscr has obtained this result by constructing true batteries of 
transmitters, induction coils and receiving telephones, the number and 
grouping of which are varied at will, according to the natore of the line, 
the number of receivers, etc. The diagram herewith, see Fig. i, shows 
how the apparatus was arranged for the experiments made between the 
Hippodnmie and the Place Vend$me : ... 
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Fig. I. — Telephonic Experiments, maue by Mr. James Moser, 

BETWBRK THE HiPPODROME AND PLACE VeND^JIE* 

A, Faurc accumulators, Reynier model, T, Ader transmitters (25 
cotincctcd in mtiltjple arc), B, Induction coils. The primary wires of 
the 24 induction coils are conncctcti in multiple arc to the circuit of the 
accumulators and the Ader transmitters ; the secondary wires form 6 deri- 
vations of 4 coils in tension, connected on one side to the ground, and on 
the other to the line^ so that the combined currents of 6 groups of 4 sec- 
ondary coils go 10 Hoc and earth. L, Line wire R, Ader receivers^ 
ooonected tn 6 groups » connected in multiple arc. each consisting of f6 
rcccivcTS, in series. 

The source of electticity is composed of Faure accumulators, of the 
Reynier model, the number of which can be varied at will by a commuta- 
tor; the transmitters arc of the Ader pattern, to the number of 25, con- 
nected in multiple arc. In the diagram » the transmitters are shown 
ranged side by side, but in practice, they are disposed in 5 vertical groups 
of 5 transmitters, on a board about 3 feet wide^ placed above the orch^- 
ira at the Hippodrome, in a slightly inclined plane. Each Ader trans- 
mitter is composed of 10 pencils, disposed in two series, in tension of 5 
carbons in quantity ; that is to say, 20 contacts for each transmitter (4 in 
tension. 5 in quanrity), makings in all, 500 carbon contacts, influenced 
simuhaneously and synchronously, by the same vibrations. The circuit 
of the accumulators, and of the 25 transmitters, is closed on the primary 
wires of 24 induction coils, identical with those used by the Sacu'W Gt'ner- 
ak dfs TiU^phoH^s, connected in quantity. 

The total quantity of current in the primary circuit was 24 amperes,— 
that is, I amptfre per induction coil^ and about i ampere per transmitter. 
The 24 secondary coils of the 24 induction coils^ arc grouped in 6 deriva- 
tions of 4 bobbins in tension » and connected on one side to the ground, 
and on the other side to the single wire which established the communi- 
cation between the Hippodrome and the office in the Place Vcndome, 
passing through the central olTice in the Rene-N^^uvt des P^iits Champs. 
The ^ receiving telephones are grouped in 6 derivations each, including 
each 16 receivers tn tension. 

The connecting of all the transmitters in quantity is dictated by this 
consideration; demonstrated, theoretically and practically, by Mr. Moscr, 
that the variations in the primary current, and, in consequence, those of 
the induced current, are proportional to the intensity of the current, 
which it is desirable to make as great as possible, without exceeding, for 
each microphonic contact, a certain intensity, above which sparks and 
sputtering will be produced A current of 1 ampere per transmitter, cor- 
responds to one-fifth ampere per contact, which is a good average stand- 
ard for transmitters of this type. We remark, in passing, that Mr. James 
Moser has arrived, by a way and through considerations entirely different, 
and in a perfectly independent manner, at pulling in practice the princi- 
ples laid down by Mr. Shclford BidwcU, as a result of his experiments 
with microphonic contacts. 

For the grouping of the secondary coils and the receivers, one would 
be led, on the one hand, to connect all the appamtus in tension, to over^ 
come the resistance of the tine; and, on the other hand, to adopt the 
contrary method^ by connecting them all in quantity, in order to use a 
smaller potential, which reduces the effect of defective insulation, and of 
electro-static phenomena. In practice, a middle course is adopted, vary- 
ing with the nature of the line on which the transmission is to be effected. 



The same system has enabled Mr. Moser to telephone between Paris 
and Nancy, on an atrial line of about 2ig miles length ; but, by grouping 
the secondary coils in a slightly different manner, three derivations only 
arc used, each including eight coils in tension, and two Goloubitiky tele- 
phones in tension are used at the receiving station. 

In the first case, the effects of induction due to the action of other lines 
are, not destroyed, but enfeebled to a great extent, because the intensity 
of the induced currents is only a very small fraction compared to that of 
the currents which act effectively on the receivers, and which originates in 
the multiple transmitter devised by Mr. Moser In the case of the jcrial 
line from Paris to Nancy* with two receivers, the induction can only be 
overcome by using a metallic circuit. 

Receiving telephones have also received some improvements during 
recent limes. Among these improvements, we ought to mention those 
which Mr. D' Arson val has brought to magneio-clectric receivers, and 
which have resulted in the const met ion, by Mr, Leczcnsky, of the apparatus 
represented in Fig. 2.* 

Mr. D'Arsonval recognizes that experience has shown that the princi- 
ple of the Bell telephone should be preserved, but that, nevertheless, cer- 
tain modifications could be adapted to this admirable instrument so as to 
augment its effects and facilitate its construction. The telephone of Mr. 
D'Arsonval has no other pretentions than to present !>omu of these modi- 
fications. When a wire, traversed by a current either undulatory or in- 
terrupted, is placed in the vicinity of a magnet, its action on the magnetic 
field is as much greater, as the wire is placed in a part where the magnetic 
field is more intense. The best effect will be obtained by immersing the 
wire completely within the field, and by bringing the poles as close to the 
wire as possible, in order to augment the intensity of the field in the space 
which the wire occnpies. 

To arrive at this result, and to place the wire in the space j^)iere the 
field is most intense, Mr. D'.Arsonval has made an annular magnetic field, 
as in the Nickles' electro-magnets, Uking for a centre one of the poles of 
the magnet, whilst the other pole surrounds the coil as a wide ring ; the 
bobbin is placed in the annular space thus formed between the two poles, 
as Is represented in Fig. 2. The box which supports the diaphragm is 
simply held between the magnet and the core ; it is suflRcient to screw on 
the embouchure in order to hold the diaphragm. Two flexible cords airry 
the current to the coil, without any external screw-posts. The complete 
telephone weighs only 350 grammes, f and has as much power as a Gower 
telephone of much greater weight ; it transmits speech very cleariy, with- 
out sensibly altering its timbre, on account of the small dimensions of the 
diaphragm. By adding a trumpet shaped ear-piece, it can be heard all 
over a room, provided a battery transmitter be used. 

Mr. Lcczensky also constructs the D'Arsonval telephones of Cleman- 
dot*s compressed steel. As this metal can be magnctixed without being 
tempered, and as the tempering has often the effect of changing the shape 
of the pieces, it follows that telephones of compressed steel ate suscepuble 
of a nicer adjustment than the same apparatus made of ordinary tempered 
steel. As it is constructed, the D'Arsonval telephone is very handy, very 
simple and quite portable, quahties which will, without any doubt, con* 
tribute to multiply the number of its applications. 

E. HospiTALiER, in La ^afufr. 



On the 1ST OF Jlfly next, telephones will be attached to all. 

telegraph offices in Paris, and to the chief offices in the provinces and 
the principal railway stations. The charge will be 25 centimes (nearly 
2^'d.) for five minutes" use. The telephones will also be extended to pri- 
vate houses, for an annual payment of J 70 francs in Paris, and 2cx> in the 
provinces. 

The gas commission, on the 19th of April, awarded the con- 
tracts for lighting the streets and public places of the city by electricity, 
for the year commencing May ist, as follows : 

The Brush Electric Light Company will light Broadway and Fifth Ave. 
from Fourteenth to Thirty-fourth St , and farts of Fourteenth and Thirty- 
fourth Sts. . at 70 cents per night for each light. The United Stales Ill- 
uminating Company will light the Battery, City Hall and Washington 
Parks, and Broadway from Canal to Fourteenth St., and Fifth Ave., from 
Washington Square to Fourteenth St., at 70 cents for each light per night. 



*Sm Vol. It pag& a^ of Tus ELsrmicijji, for UlastjalWn of Ihie lus^tniineDt. 
t Aboot i Jb*. Tnuji, 
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REISS TELEPHONE. 



THE subjoined copy of an autograph letter from Ph. 
Reis to Mr. William Ladd, describing his telephonic 
apparatus, appears in the "Jo"'''^^ o^ <^e Society of Tele- 
graph Engineers and of Electricians," for March. 



[Copy.] 

Institut Garniek, 
Friedrichsdorf. 
Dear Sir : I am rery sony not to have been in Frankfort when you 
w«re there at Mr. Alt>ert*s, by whom I have been informed that you have 
porcfaased one of my newly-invented instruments (telephons), though I ; foot, <-, of the movable angle will be lifted up, and thus will open the 
win do all in my power to give you the most ample explanations on the stream at every condensation of air in the box. The stream will be re-es- 
sobject. I am sure that personal communication would have been pre- ^ tablished at every rarefaction. In this manner the steel axis at Station 
fcrable, ^wciaily as I was told that you will show the apparatus at your B will be magnetic once for every full vibration, and, as magnetism nerer 
next scientifical meeting, and thus introduce the apparatus in your enters or leaves a metal without disturbing the equilibrium of the atoms, 



near b, wherefrom it proceeds to thequicksilTer, tlie morable angle, the pla^ 
tina plate, and the complementary tel^;raph to the conducting screw, x. 
From here it goes through the conductor to the other statioo, B, and from 
there returns to the battery. 

The apparatus, B, a sonorous box, on the cover of which is fixed the 
wire spiral with the steel axis, winch will be magnetic when the current 
goes through the spiral A second little box is fixed on the first one, and 
laid down on the steel axis to increase the intensity of the reproduced 
sounds. On the small side of the lower box you will find the correspond- 
ing part of the complementary telegraph. 

If a person sing at the station, A, in the tube, x, the vibrations of air 
will pass into the box and mo\e the membrane above, thereby the platina 




country. 

Tunes and sounds of 
any kind are only brought 
to our conception by the 
condensations and rare- 
factions of air or any 
other medium in which 
we may find ourselves. 
By every condensation 
the tympanum of our ear 
is pressed inward, by 
every rarefaction it is 
pressed outward.and thiis 
' the tympanum performs 
oscillations like a pendu* 
lam. The smaller or 
greater number of the 
oscillations made in a 
second gives us, by help 
of the small bones in 
our ear and the auditory 
nerve, the idea of a 
higher or lower tune. 

It was no hard labor 
either to imagine that 
any other membrane be- 
side that of our ear 

could be brought to make similar oscillations, if spanned in a proper 
manner and if taken in good proportions, or to make use of these 
oscillations for the interruption of a galvanic current. Howci-er^ these 
were the principles which guided me in my invention; they were 
sufficient to induce me to try the reproduction of tunes at any distance. 
It would be long to relate all the fruitless attempts I made until I found 
out the proportions of the instrument and the necessary tension of the 
membrane. The apparatus you have bought is now what may be found 
most sim^X^t and works without faiiing when arranged carefully in the 
folloMk-ing manner: 

The apparatus consists of two separate parts, one for the singing sta- 
tion, A, and the other for the hearing station, B. 

The apparatus. A, is a square box of wood, the cover of which shows 
the membrane, b^ on the outsiiie, under glass. In the middle of the lat- 
ter is fixed a small platina plate, to which a flattened copjKT wire is sold- 
ered, on purpose to conduct the galvanic current. Within the circle you 
will further remark two screws; one of them is terminated by a little pit 
in which you put a little drop of quicksilver, the other is iK>inted. The 
angle, which you will find lying on the membrane, is to be placed accord- 
ing to the letters, with the little hole, a, on the pt)int. a, the little platina 
foot, b, into the quicksilver screw, the other platina foot will then come 
on the platina plate in the middle of the membrane. 

The galvanic current coming from the batter)- (which I comi>osc gencr 



' the steel axis at Station B must repeat the vibrations at Station A, and 

then RSPRODuca the 

SOUNDS WHICH CAUSSD 

THEM. ANY SOUND 
will t>e reproduced, if 
strong enough to set the 
membrane in motion. 

The little telegraph 
which you find oa the 
side of the apparatus is 
very useful and agreeable 
for to give s^^nals be- 
tween both of the corre- 
spondents. At every 
opening of the stream, 
and next following shut- 
ting, the station A will 
hear a little clap, pro- 
duced by the attraction 
of the steel spring. 
Another little ch^ will 
t>e heard at station B, in 
the wire ^iral. By mul- 
tiplying the ck^ and 
producing them in differ- 
ent measures, you will 
be able, as well as I am, 

to get understood by your correspondent. 

I am to end, sir, and I hope that what I said will be sufiident to have 

a first try; afterward you will get on quite alone. 
I am. Sir, 

Your most obedient servant, 
Friedrichsdorf, 13, 7, '63. Ph. R«is. 

To Mr. William Ladd. 



Reis's Telephone. 



Engineering states, that the details of an interesting exam- 
ination into the interior of the liver, by aid of the electric light, has been 
brought before the Northumberland and Durham Medical Society, by Dr. 
T. Oliver, of Newcastle-upon-Tyne. An incision of the liver was made, 
and the interior of the cyst was lighted up by a miniature Swan lamp en- 
closed in a silver plated brass tube glazed at the end, inserted into the 
wound. The tube was 9^ in. long and \\ in. internal diameter. It was 
smeared with carbolizcd oil before being used, and carbolized glycerine 
may in future be used instead of glass for the window of the tube. The 
lamp was lighted after the tube M-as inserted, and Mr. Payne was per- 
fectly s;itisfieil that the lighting of internal cavities in this way will be 
very useful. He was able to see the internal walls of the cyst, and note 
the signs of disease. The Swan lamp used was about the siie of a bean, 
and gave a lij^ht of two or three candles. The lamp is fed by two or 
three cells of (.'.rove or Hunscn, and is kept cool by water drcuUting in 
narrow tubes round the bulb— a head of pressure bdng giren to it br 
ally of three or four good elements) is introduced at the conducting screw, hanging the can or resen'oir from the ceiling. 



HISTORIC NOTES ON THE TELEPHONE* 



BY J. J. PAHIK, URUB. SOC. TEU ENG. AND ELEC. 
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OEEING. of late, a good deal about the telephone in the pages of 
^-^ Thi ElechidaN, it has occurred to me that a few facts on its early 
history would not be uninteresting. I therefore give below such notes 
as I have been able to collect in the course of my researches in dusty 
tomes. Many of the references will, doubtless* be familiar to those of 
your readers who have studied the telephone ; but a few will, 1 thinks be 
regarded as '* facts not generally known." 

Passing over the claim of the Chinese to the invention of the tele- 
phone as ** not proven,'* we come to the year 1837, when Professor Page, 
of Salem, Massachusetts, observed the sound that was produced in iron 
by magnetization and demagnetization. This phenomenon was explained 
by De la Rive, of Geneva, in 1843, who showed that it was caused by 
the slight elongation of the iron which accompanies the act of magnetiza- 
tion — a fact discovered by Dn Joule, in 1842* Page's receiver consisted 
of a bar of iron, surrounded by a coil of wire. These bars were of con- 
siderable dimensions, some as much as 3 feet long^ and t ijjch to 2 inches 
diameter. With powerful currents, the sound emitted was heard as a 
click, and when these clicks were made to follow each other with suffi- 
cient rapidity, a certain note was produced whose quality depended, of 
course, on the number of clicks per second. By an automatic make and 
break arrangement, as a transmitter. Page obtained sounds suflBdently 
loud to be heard at a considerable distance. 

The next step in the evolution of the telephone is claimed for Mr. 
Edward Farrar, of Keene, New Hampshire, U, S. His proposal was 
to transmit sounds of different pilches by the vibration of an armature of 
an electro-magnet. The m&dus operandi is thus described by the author 
himself, in a letter written in 185 1, and which his friend, Mr. Brackeit, 
published in the Scientific Ameriiian^ in 1879 : '* Each reed of a melo- 
iteon is furnished with a small metallic point, which, while the reed ts at 
Tts^^ approaches near to the surface of mercury in a very small cup under- 
neath the reed, into which the point dips when set in motion. The reeds 
are connected with one pole of a battery, and the cups with the other. 
The current is broken with each vibration of the reed. At the remote 
end of the wire is a temporary magnet, with an armature fixed upon a 
spring in near proximity to the magnet, and which is affected as a reed 
at the other end of the line is set in motion. The effect is, that the arma- 
ture vibrates with the reed set in motion, and, as the pitch of a sound 
depends on the rapidity of vibration, it will be the same in the reed and 
armature. A tune on the instrument will, therefore, produce a tune on 
the artnature. What may appear somewhat strange, several different 
tones may be heard when chords arc struck upon the instrument. The 
object of my inquiry was this : If the current power could be varied by 
some slight variation of a vibrator, to be affected by the atmosphere as 
the tympanum of the ear is, the supposition is, that the sounds of the 
voice might be reproduced by the means stated above.** 

Professor Dolbear says, in his (»aper '* On the development of a new 
telephonic system " read before the Society of Telegraph Engineers and 
of Electricians, March 23, 1882 : ** Though Farrar spent some time in 
attempting to solve the problem of the transmission of speech by electric- 
ity, he did not succeed. He had some written communication with one 
of the foremost men of science in New England at that time (1S51), as 
to whether such a device could be made, and as to its practicabiUty, but 
the reply he received was so discouraging that he abandoned the attempt.** 
The next attempt was a muiiicai telephone again, the invention of a M. 
Paterma, of Pi ague, about 1852. It was a keyed instrument, which, by 
of an electro-magnet, set a small inon plate or armature in vibration 
f the hand left the key. Each key gave a different note, and a 
similar instrument, at a considerable distance, was caused^ by a connect- 
ing wire, to give out the same tones. This apparatus is described in 
Dingler's Pofytechnischrs Journal, for 185a ; also in B5ttgcr*s Poly ice h- 
mMckfs Notitl^lait for 1853. 

In the Buildtr for May 5, 1855, there will be found a reference to the 
9obiiiarinc cable then just (aid between Varna and Balaclava, m the course | 
♦ From London EiteMam%. 



of which occurs the following remarkable passage : "It would not now be 
difficuk, by some Httlc further novelty of invention, to cause the reverber- 
ation of the very cannons themselves, as it were, to be transmitted, In the 
shape of electric vibration, through the 3,000 mil^ of intervening wire^ 
and heard, in still continuous vibrations, 6nally communicated to some 
acoustic apparatus in the British houses of parliament ! Such is the 
close co-relationship of forces, that this is, literally, perfectly possible ; and, 
although it would not be precisely tlie sound of the cannons which our 
legislators would hear, it would actually be the vibratory reverberations of 
that very sound itself, for all sounds are vibratory forces, which reverber- 
ate into the electric interiors of material substances ; and some recent ex- 
periments have curiously illustrated this very point in physical science.*' 

Our next reference is of a similar kind to the last, a mere expression 
of opinion, on theoretical grounds, of the possibility of transmitting the 
human ^•oicc to a distance by the agency of electridty. Apn^pos of this, 
M. le Comte du Monccl {Expos/ des AppHcaH^ns di rEUctridU\ Paris, 
1857), has the following, which to-day reads strangely enough: '* I did 
not wish to bring forward in the chapter on the electric telegraph a fantas- 
tic conception of a certain M. C. Bourse!, who believes that it will be pos- 
sible to transmit speech electrically, because it might have been asked why 
I had classed among so many remarkable inventions an idea that is not 
more than .1 dream.** ** The idea that is not more than a dream *' is thus 
described in the same work t ** Imagine that one speaks near a mobile 
plate, flexible enough not to lose anv of the vibrations produced by the 
voice ; that this plate establishes and interrupts successively, the communi- 
cation with a battery* You may be able to have at a distance another 
plate which would execute at the same time the same vibrations. It is 
true that the intensity of the sounds produced would be variable at the 
point of departure, where the plate is vibrated by the voice, and constant 
at the point of arrival, where it is vibrated by electricity. But it is de- 
monstrable that this would not alter the sounds/* 

The next note is a mere newspaper paragraph, and is to the following 
eflfcct : *' The Abbe Laborde, in a paper read before the French acad- 
emy, and printed in the last number of the CompUs Rtndus^ showed how 
vibrations may be transmitted and reproduced at a distance by electricity « 
April 14, i860.'* Against the same name in Ronald*s catalogue, we 
find the following entry : *' Note on a New Electric Telegraph, whose in- 
dications are given by means of sound" {CompUi AVm/wj, XXI., 526, 
Paris, 1845)- 

The experiments of Professors Wheatstone and Helmholtz, in which 
were employed tuning-forks, in connection with electro-magnets, arc so 
well known as to need only the briefest mention here ; we will, therefore, 
pass on to a consideration of the labors of Reis, who comes next in the 
order of time. As the back numbers of The EUilrician contain all that 
can be said of Reis's hiUst Improvements in telephony, his earlier labors, 
being not so well known, and not less interesting, will solely occupy us 
here. 

According to a letter, which Dr. Mcssel, a former pupil of Reis, ad- 
dressed in December, 1877, to Professor Barrett, of Dublin, Reis*s first 
experiments date as far back as 1852. But at that time they ended in 
failure, and were not resumed until i860, about which time the first pub- 
lisheil account of them appeared in a daily pa[>er of Fnmkfort-on-Main. 

'• The first instrument,** says Dn Mcssel, '* was of a most primitive 
nature* A bung of a beer barrel had a conical orifice cut through it, the 
smaller end being closed with the skin of a German sausage, which did 
service as a membrane^ To this was fixed, with a drop of scaling wax, a 
little strip of platinum (or a platinum wire), representing the hammer of 
the car, and which closed or opened the circuit precisely as in the instru- 
ments of a later date« The receiving instrument was a knitting needle, 
surrounded with a coil of wit^, and placed on a violin, to serve as a sound- 
ing board* Some idea of the roughness of the main parts of the first 
telephone, can thus be formed. When first exhibited at Frankfort, it as- 
tonished every one, quite as much as the more perfect instruments of 
Bell now do. The apparatus here described has now passed into the 
hands of the telegraph department of the German government." 

Reis gave his first public lecture in October, i86r, before the Physi- 
cal Society of Frank fort-on- Main, an account of which is published in the 
annual report of that society for the year 1861. It is entitled, *' Tel- 
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ephony by Means of Electric Currents." He describes the way in which 
he was led, from the study of the human ear, and the manner in which it 
receives the impression of vibratory movements, to the construction of an 
instrument similar in principle, which should reproduce musical tones, 
and even the sound of the voice in speaking. 

A cubical wooden block was pierced by a conical opening, the smaller 
end of which was covered by a thin skin, and to the centre of this skin 
was fastened a narrow strip of platinum, joined to one end of a small 
voltaic battery. Close to, but not touching this strip, was a wire con- 
nected to the distant receiver, returning thence to the other pole of the 
battery. His receiver was still a simple knitting needle, surrounded with 
a coil of wire, and supported upon a resonant box. Speaking into the 
broad end of the cone, the membrane was thrown into vibration, and in- 
termittent currents were sent to the distant receiver. Here the rapid 
magnetization and demagnetization of the iron core by the interrupted cur- 
rent, gave rise to a series of sounds. Here are his own words as to the 
performance of this early form of instrument : *' I was able to make mel- 
odies audible to a numerous audience at the Physical Society of Frankfort- 
on-Main. Melodies were sung, not loudly, into my apparatus in a hos- 
pital about three hundred feet away from the listeners, care being taken 
that no sound could be heard by direct means, or by conduction along the 
wires. The sounds of various musical instruments were also clearly re- 
produced, as the clarionet, horn, organ-pipe, and even harmonium or 
piano, when the transmitter was placed on their sound boards, provided 
the tones were within a compass of*about three octaves — F to /" . So far, 
articulation has not been reproduced equally well. Consonants, however, 
were in general pretty clearly heard, but not the vowels. The sound, in 
all cases, is of course much feebler than in the originating instrument." 

Subsequently, Rcis achieved greater success in reproducing articulation. 
In a report of Reis's telephone, by a M. Legat, Inspector of Telegraphs 
in Cassel, &c., published in 1862,* the following sentence occurs: 
" Melodies can be reproduced with astonishing certainty, whilst single 
words, in reading, speaking, &c , were less distinct, although the peculiar 
modulations of the voice in speaking, calling, interrogation, surprise, or 
command were clearly marked." The instrument described in this report 
is somewhat different from the earlier form. The diaphragm was a collo- 
dion film, and the contact-breaker behind it was lighter, and constructed 
in the form of an S-shaped lever, the longer arm of which was in contact 
with the membrane, while the shorter made and broke the circuit. There 
was no metal disc on the membrane, but the circuit was completed by 
means of the arm on which the lever delicately moved. The receiver, 
moreover, was a small horse-shoe electro-magnet, fixed horizontally to a 
sounding board. The rapid isochronous movement of a light keeper, ad- 
justed by a spring before the poles of the magnet, reproduced the original 
sounds. 

Still more success, as regards articulation, appears to have been achieved 
a little later ; for, in a paper on Reis's improved telephone, published in 
Germany in 1863,! it is stated : *' Particularly distinct was the reproduc- 
tion of the scale. The experimenters could even communicate to each 
other words ; only such, however, as they had already heard frequently." 
In confirmation of this may be added the following extract from a recent 
letter received from Dr. Messel : " There is not a shadow of a doubt 
about Reis having actually achieved imperfect articulation. I personally 
recollect this verj* distinctly, and could find you plenty of car witnesses to 
the same fact." 

Two or three years later, in 1S65, a skillful instrument maker in 
Dublin, Mr. Yeates, showed to the Philosophical Society, in that city, a 
modification of Reis's telephone, wherein a near, though accidental, ap- 
proach was made to the tnie principle of an articulating telephone — 
namely, the employment of a continuous electric current of varying 
strength This was obtained, thou);h the i)rimar)' object was different, 
by putting a drop of water, or a fragment of moistened paper, between 
the metal disc on the membrane ami the adjacent platinum point, which 
completed the electric circuit. Articulation of an imperfect kind was thus 
obtained. Unaware of Reis's improvements, Mr. Yeates also employed a 



• See the Journal of iho E:ist (ifrnmn Telo^raph Company of that date, or tho 
repriut of the paper. In 18(»3, in Dlngler'iii J'olytfchnUchts Journal, vol. clxix. p. 20. 
t See No. 15 of Bottgcr'a l\Ayt«ehnUehM NotisbkUL 



simple and a very effective form of dectro-magnetic receiver, which de- 
serves to be more widely known. Upon a 'light sounding box a little 
electro-magnet is supported by a brass pillar. A light iron keeper is 
fastened at one end,' by a flat steel spring, to a wooden bridge, which can 
be raised and lowered by a screw. The distance of the keeper from the 
poles of the magnet can thus be adjusted with great nicety — a point of 
some importance. The ends of the wire round the coils are connected 
with binding screws, to which are joined the line wire leading to the dis- 
tant receiver and the return wire. With this little instrument, an au- 
dience of a thousand people can easily hear musical airs sung into the 
transmitter, which may be many miles away. 

In conclusion of this portion of our subject, we have to acknowledge 
our obligations to a paper on the electric telephones of Reis and Bell, 
contributed, some years ago, by Professor Barrett, to Good Words, 

About the same time that Yeates, in Dublin, was introdudng im- 
provements into the Reis telephone (one of which — the water contact — 
would almost entitle him to a share in the discovery of the undolatoiy 
principle, since appropriated by Bell), an Italian mechanic, named Man- 
zetti, appears to have designed an instrument for the same end Unfor- 
tunately, we have no more information respecting this invention than is 
contained in the following extract from the Petit Journal^ of Paris. No- 
vember 22, 1865 : "A new discovery, which will produce inunense re- 
sults in its application to the arts and industries, has recently been added 
to the numerous wonders of this century ; it is the transmission of the 
sounds of the voice by telegraph. The author of this invention is Signor 
Manzetti, of Aosta, who is also the inventor of a celebrated automaton. 
He transmits words with the ordinary telegraph wire, and with an appa- 
ratus more simple than that which at present serves for despatches. 
Henceforth, two merchants may communicate, instantaneously, their busi- 
ness affairs between London and Calcutta, informing each other of their 
speculations, agreements, &c. A number of successful experiments have 
been made, which confirm the practicability of this invention. It also 
transmits musical notes, &c." 

Our next note refers to a daim which is equally vague as the last, and 
rests upon still more slender foundations- to wit, the ex post facto state- 
ments of the claimant himself. In saying this, we do not, by any means, 
wish to insinuate that these statements are unworthy of credence. We 
give the paragraph as we found it in Xht Journal of the TeUgrt^h^ for 
May, 1877, leaving it to our readers to draw their own condusions : 
*' There is another claimant in the field for the honor of inventing the 
telephone. Dr. James Davis, of Salisbury, N. C, writes to the Raleigh 
Observer^ stating that his * phonetic telegraph,' invented ten years ago, 
antidpated the discoveries of Messrs. Bell, Gray, and others. Dr. Davis 
says that he made pen-and-ink drawings at that time, folly illustrating his 
invention, and that he described his apparatus to persons whom he names. 
He declares that his device covered the changing of air vibrations into 
those of electricity, and restoring the air waves after transmission ; that 
his apparatus was more perfect than that which the present inventors ex- 
hibit, and that it could write or register the sounds in a distinct language." 

Our last quotation is from a source where one would least expect to 
find it, viz. , in the post-prandial oration of a Minister Plenipotentiary ! 
At a grand banquet given to Professor Morse in December, 1868, Sir 
Edward Thornton, then our Minister at Washington, said, in the course 
of his response to the toast of his Sovereigpi, " Should I have the good 
fortune to live to the age of the venerable professor, I hope to see some 
such improvements as will enable us to carry on vivd voce conversation by 
means of the cable. We shall then have merchants on this side of the 
water, discussing their affairs with those of the other at so much a minute. 
We shall hear, perchance, of some love-stricken youth of London or Paris 
whispering soft nothings along the cable to one of those bewitching 
syrens of New York at so much an hour, she tempting him all the while 
to throw himself into the gulf which separates them. We shall have 
statesmen, ave, and in those da}'s of progress, even statesworoen, discuss- 
ing international questions at so much a conference, and we poor diplo- 
matists shall run a ver)- good chance of being exploded altogether." 

Considering the occasion, many people would, perhaps, pass by these 
sentiments with a sneer, characterizing them as mere fantastic concep- 
tions, as ideas that arc not more than a dream, if, indeed, they would limit 
themselves to expressions so mild ; but we, having the sad fate of the 
Comte du Moncel before our eyes, and being still on the riffht side of for- 
ty, hesitate to adopt Ais course. The British Minister, of coarse, spoke 
in jest, but we, seeing that more unlikely things have come to pus, may 
echo his sentiments in earnest. 
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THE ELECTRICAL ACCUMULATOR COMPANY, 



THE following extract from the report of the proceed- 
ings at the general meeting of shareholders of the 
Electrical Power Storage Company, of London, is of 
interest, as throwing considerable light upon the affairs of 
the Electrical Accumulator Company, recently organized 
here, and of the Light and Force Company, organized some 
time since under the Faure patents. 

The Chainnan said : ** This is really the first occasion on which the 
directors of the company have had the pleasure of meeting the share- 
holders, after an interval sufficient to give evidence ofrthe prospects of the 
company* These, I am sure you will agree with me, when you have 
beard the plain statement I propose to give you, are of an a^uring char- 
acter. As you arc aware, the company was formed in March, i882» with 
an issued capital of /■40o,ooo» of which /"soo.ooo in fully paid-up shares 
was for the purchase of the Swan, Sellon & Volckmar patents- The 
remaining j^ 100,000 was subscribed privately by a few investors, myself 
among the number, who had great faith in the commercial future of a 
fairly practical accumulator, such as we were then, and are now, contident 
the Scllon Volckmar accumulator is. Wc were advised by eminent 
authority that our patents were independent of the Faure patent, but at 
the same rime it was within our knowledge that had we the full possession 
of certain portions comprised in the principle of the Faure patent, our 
accu mutator t effective as it then was, might still be rendered more econo- 
^ mical in a manufacturing point of view \ in other words that, as regards a 
portion of the process of our manufacture, if we held the Faure patents 
they would be of great value to us on account of the money saving we 
could effect, Wc, therefore, were willing to make an arrangement with 
the holders of the Faure patents, and after a negotiation an arrangement 
was come to by which we secured the Faure patents for the world, except 
as regards the United Kingdom, where certain privileges were reserved to 
the Faure Electrical Accumulator Company, Subsequently, further negotia- 
tions took place, and we obtained for our company the sole, unconditional 
and undivided rights to the whole of the Faure patents for the wo rich This 
purchase was ejected without a shilling of cash being paid in, the consid- 
eration being j£'2oo,ooo in fully paid shares. I must explain, however, 
that at the time of the original negotiations with the owners of the Faure 
patents, they were under certain engagements as to the sale of their 
American and Belgian rights. Under these circumstances we were 
obliged to adopt these engagements without any benefits attaching to 
them. What we *shall do in future with the Belgian company I cannot 
at present say. The other engagement was of quite a different character, 
greater in magnitude^ and capable of giving immense returns to this com- 
pany. The contract, as regards the American patents, was with a company 
called the Force and Light Company of New Yorki formed with a capital 
of $5,000,000. The arrangement wastliat the Faure patentees should be 
entitled to this stock, less $100,000, and should receive the proceeds of the 
sale of this stock when the American parent company had apportioned 
out its rights in the different Slates and districts of America. The Force 
and Light Company of New York was not formed by us in any way, and 
as we wished to enter into possession of our stock, we thought it expedi* 
cnt to send over to New York, one of our number, Mr. Court enay, 
accompanied by a member of the firm of the company's solicitors. 
Mr. Courtenay found It necessary to institute proceedings against 
the trustees of the New York company, who have apparently been 
dcsinous to secure to themselves, as mu(;h as possible, the benefit which 
rightly belongs to us. These proceedings, they advise us, can only have 
one result — namely, in our favor ; but in the meantime, as the Force and 
Light Company of New York were not possessors of the Sel Ion- Volckmar 
patent, and that was the really valuable one, our representatives secured 
the co-operation of some leading gentlemen in America, and a company 
with a capital of $5,000,000, called the Electrical AccumuLttor Company 
was fonDcd, which takes over the Sellon- Volckmar patent for $2,600,000; 
the balance of $2,400,000 being reserved for working capital, and for the 
purchase of our interest in the Force and Light Company of New York, 
when that stock is handed over to us. The amount we have bad to 



expend and deposit, cons«:quent on the negotiations and proceedings as 
to the American interests, is /a. 333. 95. 6d.» which we propose to carry 
over until the settlement of affairs in America." 

It is extremely refreshing to observe the confident 
reliance which is placed upon the immense returns to be 
expected from apportioning out rights in the diflfcrent 
States and districts of America, and the immensely inflated 
basis on which the stock operations are to be conducted to 
that end. 

So far as these proceedings throw any light upon the 
affairs of the original Faure Company^ it appears that only 
$r 00,000 of the entire capital stock of $5^000.000 was to be 
devoted lo working capital, and payment for the services of 
the promoters. Of the $5,000,000 of the Accumulator 
Company, which, as we understand, has finally effected a 
settlement with the original Faure Company, $2,600,000 is 
to go to the English company directly. Of the remaining 
$2,400,000 of stock, it does not appear how much is to be 
used for working capital, and how much for taking up the 
rights of the original Faure Company. In any view of the 
case, the allotment of cyphers to the capital stock is appar* 
ently very liberal. Whether the American public will con- 
tribute the requisite number of dollars for the significant 
figureSj^ remains to be seen. 



ELECTRIC ACCUMULATORS. 



THE Retm£ fndusfridU thus resumes the question of accumulators : 
'* When the accumulators first appeared, < wo year? ago. one of 
their first applioitions, as intcndcti by their inventor, was the traction of , 
cars and wagons. Some experiments were made, but their success did 
not fulfill the hopes entertained, and better days had to be waited for. 
The amalgamation into a single English company of the interests of the 
Faure, Sellon and Volckmar accumulators, has been followed by renewed 
attention to these accumulators, and, outside of the doubtful advantage of 
their application to electric lightings it was thought that the question of 
tramway traction could be favorably solved by their use. Messrs. Ayrton 
and Perry did a great deal to drag the company into a pwith that has been 
found full of difficulties from the outsets 

'* A number of savanti and electricians recently accepted the invitation 
of the Electrical Storage Company, to witness the intLUguration, at Gun- 
nersbury, of an electric tramway on the lines of the West Middlesex. The 
car itself did not present any novelty, except the absence of the yoking 
parts. The motive power was furnished by fifty accumulators of the 
Faure-Sellon-Volckmar system, which were stowed away under ihe seats, 
and which worked a Siemens' dynamo-electric machine, type D. It is un* 
necessary to go into the details of the transmission of power to the 
wheels. A speed of from six lo eight miles per hour was thought to have 
been obtained* 

*• The car was readily slopped by the interruption of the current, and 
the use of the ordinary brake. The speed may be varied by using a com- 
mutator, which introduces more or fewer elements in the circuit. The 
change of direction is easily obtained, by an ingenious arrangement of 
brushes, the invention of Siemens Brothers. '1 here are two pair of 
brushes, one for the forward movement, and the other for *backing, and 
these are placed on two levers, which are elbowed in the following way : 
When both levers are vertical, none of the brushes touches the eommu- 
tator ; when they are inclined, by means of a switch — to the right, for 
instance— the upper brush of the left lever, and the lower brush of the 
right lever, rub on the commutator, and the for^^ard motion is produced. 
When they are inclined to tlic left, the upper brush of the right lever, and 
the lower brush of the left lever, come m contact in their turn, and the 
car is backed ; the diameter of the contact of the commutator has under- 
gone an angular displacement of from 70^ to 80*, * 

'• The hfty accumulators weigh some t, Soo kilos (i^^ tons), and occupy 
a space of S12 cubic decimetres; their dimensions are 325 x 275 x 175 
millimetres, and their weight about 9S pounds. The storage capacity for 
the whole is some 560 ampt-rc hours, with an elect n>raotivc power of 107 
volts ; under ordinar)'- circumstances, about 70 per cent, of this can be 
utilized. The electro-dynamo machine is calculated lo work with a 
power of 100 volts, and a current of 60 amperes^ which corresponds to 
6,000 volt-amperes, or about 8 horses. Under the direction of General 
Hutchinson^ several trips were made, and a maximum of 6 miles obtained. 
The use of leather belts showed, however, a want of ingenuity, and the 
mechanism was insufficient to give the starting power. Mr. Sellon main- 
tains that the cost is only 6s, 3d. per diem for the electric power, while it 
is 36s. for horse. However, future trials will prove whether the Faure- 
Sellon-Volckmar apparatus is practicably available, or only fit for collec- 
tions of natural philosophy instniments. ' 
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ELECTRIC LIGHT COMPANIES. 



THE wide-spread interest in new applications of elec- 
tricity, and the great expectations in regard to the 
results which are to be accomplished by them, are 
shown in a striking manner, by the rapid increase in 
the number of companies organized for working electrical 
inventions. 

While the remarkable developments of the past few 
years have afforded large opportunities for the legitimate 
investment of capital, various causes have contributed to 
give prominence to the speculative side of the movement. 

The application of electricity to the useful arts has, for a 
long time, been a peculiarly fascinating subject, and the great 
progress recently made in electrical science, has stimulated 
popular interest, and attracted public attention to a very un- 
usual degree. With strong popular interest has been combined 
great popular ignorance. The subject is, in its commercial 
application, a new one, and very few have sufficient techni- 
cal knowledge to understand even its elementary principles. 
Unscrupulous adventurers and visionary inventors have 
taken advantage of this state of affairs to bring before the 
public a great number of enterprises of little merit — many 
of them purely speculative — and in some cases have suc- 
ceeded in enlisting a considerable amount of capital. 

The great commercial success of some of the leading 
companies, and the large anticipations which are generally 
entertained in regard to the future of the business, have also 
encouraged the formation of new companies. 

While the practical results already accomplished in 
electric lighting are almost unexampled in industrial history, 
it is generally believed, and we think with reason, that these 
results are altogether insignificant in comparison with what 
is to be realized in the near future in this and kindred 
applications of electricity. 

For lighting by isolated plants, both the arc and the 
incandescent systems are, no doubt, established upon a 
ftccure commercial basis. The same is true of the arc sys- 
tem for lighting from central stations. A large number of 
central stations for supplying arc lights have been established 
in different cities throughout the country, and many of 
thcfcc are, we believe, already earning a fair return upon the 
capital invested, with reasonable prospects of largely 
incrcafting their profits, with larger business, improved 
apparatus, and greater experience in management. The 
im.andev:cnt system, however, has not yet demonstrated its 
ability to compete with gas and other means of illumination, 
in a general system of distribution, and we believe its pre- 
sent limit.'itions render such competition, for the time being, 
rof/ii«tr/:ially impracticable, except in places where the 
superior quality of the light commands a higher price 
than ift paid for gas. These limitations, however, 



do not appear to be insuperable in their nature, and im- 
provements in lamps, or in the system of distribution, will 
undoubtedly be devised, which will render the incandescent 
system available for general use. 

Transmission of power by electricity is a field entirely 
untouched, commercially, and it will probably prove a larger 
field, and much more profitable to work than electric 
lighting. Other highly profitable applications of electricity 
will undoubtedly be developed by the perfection of appar- 
atus for generating and distributing large currents economi- 
cally, and all these follow directly in line with the work 
which the electric light companies are now doing. 

The hope of sharing in the immense profits, which must 
result from a diligent cultivation of the field thus opened, 
has been a strong inducement for the investment of capital 
in new companies ; and this has been greatly promoted by 
the extreme facility afforded by the laws of most of the 
States for the creation of corporations involving no personal 
liability of stockholders, and the almost entire freedom of 
the business of such corporations from supervision, restraint, 
or publicity. Very many who could not be induced to 
assume any personal responsibility in regard to a new enter- 
prise, without thorough investigation, readily invest a 
limited amount in it upon the most cursory examination, 
when their liability does not extend beyond the amount 
invested. 

Some idea of. the extent and character of this movement 
may be obtained from the list of electrical companies, 
chiefly electric light companies, which we publish on pages 
134 and 135. This list has been compiled from the official 
records of the State of New York, and from such general 
information as we have been able to obtain in regard to 
two or three of the principal companies doing business here, 
which were organized in other States. As nearly all the 
States in the Union have general laws, under which corpor- 
ations may be organized, and as the mania for speculation 
has been even more prevalent in some of the other States, 
than in New York, the list which we give, probably com- 
prises only a very small part of the companies actually 
organized in the United States. The data obtainable from 
official records are extremely meagre, and do not generally 
comprise even the amount of cash capital paid in ; so that 
the information we are able to give, even in regard to 
these is only of the most general character. 

While it is not our purpose to attempt to give the history, 
or present condition, of the different companies, some 
general consideration of the relation of the companies to 
each other, and to the future development of the business, 
may not be entirely amiss. 

Some time since, seven of the principal companies 
formed an association under the name of the Gramme 
Electrical Company, the principal object of which was 
understood to be the enforcement of the Gramme patent, 
and the patents of the associated companies, against all out- 
side of the organization. Although this object does not 
appear to have been pursued as yet in a very vigorous man- 
ner, the Gramme Company still forms the basis of an 
extremely powerful combination, which cannot well be dis- 
regarded. 

It will be observed, that nearly all of the Gramme com- 
panies were organized at a comparatively early date, and all 
of them, with the exception of the Jablochkoff company, 
appear to have taken a much larger share in the legitimate 
development of the business, than any of the companies 
outside of the organization. We think it would be within 
bounds to say, that nineteen-twentieths of all the legitimate 
commercial business done in this country has been done by 
the Gramme companies. Of these, the Brush Company, 
the United States Company, and the Edison Company, 
appear to have secured a much larger share of the bu8inesS| 
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than any of the others, and the two former are the only 
members of the association, so far as we can ascertain, 
which have as yet paid dividends. 

The Brush, the Fuller, and the American Companies are 
working arc systems ; the Edison Company devotes its 
attention, exclusively, to the incandescent system, the United 
States Company is introducing both systems. The business 
of these companies consists mainly in the manufacture and 
sale of apparatus, both to private users and to subsidiary 
organizations, formed for furnishing lights from central 
stations, and in the disposal of rights under their patents^ 
to local organizations. The position of the Edison Com- 
pany, however, is somewhat peculiar, as it does not appear 
to conduct any manufacturing business directly; the dynamo 
machines, lamps, fixtures, and other apparatus of the 
Edison system being manufactured by separate organizations, 
the details of which we have not been able to ascertain. 
The position of the Brush Company in regard to patents, is 
also somewhat different from that of the others, in that it 
docs not own the Brush patents, but holds an exclusive 
license under them from Mr, Brush, at a royalty of twenty 
per cent, upon its receipts from the sale of apparatus. 

We have not been able to ascertain definitely, the amount 
of cash capital invested in the different Gramme com- 
panies. The Brush Company was the outgrowth of the 
Telegraph Supply Company of Cleveland, which was 
organized in 1875, with a capital of $100,000, for the pur- 
pose of manufacturing telegraphic instruments, and other 
electrical apparatus. Some time in 1877, this company 
took up the manufacture of the Brush apparatus, in connec- 
tion with its other business, and in 1880 the name of the 
company was changed to its present form. In iSSr, the 
capital of the company was increased to its present amount 
of $j, 000,000, How much of the original capital stock, or 
of the increased capital stock was issued for cash, we have 
not been able to ascertain, but it is generally believed that 
the increased stock was not all issued for cash. 

The United States Company was originally organized 
with a capital of $250,00.% which has been increased from 
time to time to its present amount of $1,500,000. Of this it 
appears, from the annual report filed by the company, that 
$970,000 was issued forcash^ and $530,000 for patents and 
other property. 

The Weston Company has been practically absorbed by 
the United States Company. Of the capital stock of this 
company $140,000 appears to have been issued for cash, and 
$60,000 for patents. 

The annual report of the Fuller Company shows that 
$205,900 of its stock has been issued for cash, and $664,100 
for patents and property. 

The Edison Company was originally organized with a 
capital of $300,000, which has been increased from time to 
time to its present amount of $720,000. The annual report 
of this company shows that, of this, $3 1 2,89 1 has been issued 
(or cash, and $30o»4oo for patents and other property. 

Of the capital stock of the American Company $98,750 
appears to have been issued for cash, and the remaining $26, 
250 has, we suppose, been issued for patents or other prop- 
erty. This company has its principal place of business at 
New Britain, Conn., and should not be confounded with the 
American Electric Light Company of New York, with 
which, we are informed, it has no connection. 

Of the capital stock of the Jablochkoff Company, $41,600 
appears to have been issued for cash, and $2,200,000 for 
patents and other property. 

Probably the amount of cash capital directly invested in 
all of the Gramme companies, may be safely estimated at 
from three to four million dollars. 



Of the ninety-two companies embraced in the main 
part of the list, four appear to have been organized for 
working or disposing of the Edison foreign patents, and nine 
are subsidiary or local organizations of the different Gram- 
me companies, formed chiefly for furnishing lights from 
central stations. Most of the latter companies have invested 
considerable amounts of capital in erecting stations and pro- 
curing plant, and some of them are already doing a large 
and apparently profitable business. The aggregate invest- 
ment of the three local companies, which are now operating 
stations in this city, is, as nearly as we can ascertain 
the facts, between two and three million dollars. A 
large number of similar companies have been organ- 
ized by the Gramme companies in other States, and the 
total amount of capital actually invested in them must be 
very considerable. We have no means of ascertaining this 
amount with any degree of precision, but should say, that 
the Gramme companies and their subsidiary organizations, 
must represent a cash investment of at least ten million 
dollars, and probably much more. 

Of the remaining seventy-nine companies, we have not 
been able to discover that more than three or four have any 
apparatus in actual commercial use. Perhaps ten or a dozen 
other's have done more or less experimental work, and are 
making some effort to get their apparatus into proper form 
for practical use. Many of the others have died a natural 
death, and many of them appear to have been organized for 
purposes of speculation, pure and simple. It has evidently 
been the aim of the founders of these latter concerns to meet 
the unlimited demand for stock, which they believed to exist, 
rather than to undertake the more expensive and less profit- 
able task of supplying the public with efficient apparatus. 
Judging from the enormous aggregate capitalization shown 
by our list, it would seem that sufficient provision has 
already been made for absorbing the surplus cash of even 
the most credulous possessor of capital. 

The total nominal capital of the companies embraced in 
our list, is $122,445,000; deducting from this the $3t325,ooo 
capital stock of the three Gramme companies, which were 
not organized in New York, we have $119,120,000 as the 
capitalization of the companies organized in a single State. 
The population of New York is, in round numbers, about one- 
tenth that of the Union, and if we assume that companies 
have been formed in the other States at about the same rate, 
in proportion to their population, as in New York (an 
assumption which we think would not be far out of the 
way), we should have about $1,200,000,000 as representing 
the nominal capitalization of the electric light, electric 
power and storage battery companies organized in the 
United States. Even these figures do not appear to mark 
the limits of the movement, as new comp,anies are coming 
into existence more rapidly than ever before. 

We have no means of estimating, even approximately, the 
amount of capital actually invested in the business by the 
companies which are embraced in our list, outside of the 
Gramme organization, but we believe it to be comparatively 
small. Deducting from the total capital stock of all the 
companies $15,065,000, the stock of the Gramme companies 
and their subsidiary organizations, we have $106,380,000 as 
the capitalization of the other companies. We doubt if all 
these latter companies, together, have invested $500,000 in 
actual development and prosecution of the business. So far 
as the official records disclose the amount of cash capital 
paid in to the companies of this group, they show it to be 
very small. The greater part of these companies have filed 
no annual report, many of them not yet having been in ex- 
istence for a year, and many of those of earlier incorporation 
having been practically abandoned. The following are the 
figures in regard to payment of capital given by some of the 
reports which have been filed. 
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GRAMME COMPANIES. 



NAME OF COMPANY. 



The Brush Electric Co , 

The Weston Electric Light Co 

The United States Electric Lighting Co . 

The Fuller Electrical Co 

The Edison Electric Light Co 

The American Electric Co 

The Jablochkoflf Electric Lighting Co 



DqJU qf IneorporaHon. 



Oct.- 

July 
June 
Oct. 
Oct. 
July 



i8th. 1875 

7th, 1877 

8th, 1878 

2d, 1878 

17th, 1878 

i6th. 1880 



CapUal Stock. 



Jan. 27th, 18S1 



3,000,000 
200,000 

1,500,000 
870,000 
720,000 
125,000 

2,250,000 



Nominai 
par value 
per share. 



System. 



100 
100 
100 
100 
100 

25 
100 



Brush. 

Weston. 

Weston and Maxim. 

Fuller and Wood. 

Edison. 

Thomson- Houston. 

Jablochkoflf. 



Total $8,665,000 



OTHER COMPANIES INCORPORATED IN THE STATE OF NEW YORK, 

INCLUDING GRAMME SUB-COMPANIES. 



NAME OF COMPANY. 



The U. S. Electric Engine Co 

The Hussey Electro Magnetic Engine Co 

The New York Electric Light Co 

The National Electric Light and Power Co. . . 

The Brooklyn Electric Light Co 

The Dynamo Electric Co 

The International Electrical Co 

The Manhattan Electric Light Co 

The Hussey Electro Magnetic Motor Co. ... . 
The American Dynamo Electric Machine Co. . 

The Metropolitan Electric Light Co 

The Rochester Electric Light Co 

The Universal Electric Light Co 

The Amoux-Hochhausen Electric Co 

The New Electric Light Co 

The Brush Electric Light Co.. of New York. . 

The Lugo Dynamo Electric Co 

The Dynamo Electric Power and Light Co . . . 

The Edison Illuminating Co 

The Manhattan Electric Light Co 

The Franklin Electric Light Co 

The Edison E. L. Co. of Europe, Limited. . ; 

The N. Y. Electric Light Association 

The United States Illuminating Co 

The Blanchard Electric Light and Power Co. . 

The Higgs Electric Light and Power Co 

The Nassau Electric Light Co 

The Standard Electric Light Co 

The Brush Electric Illuminating Co 

The American Electric Light Co 

The Albany Electric Illuminating Co 

The .Vmerican Electric Light Co 

The Saratoga Electric Illuminating Co 

The Edison Electric Light Co. of IIa\-ana . . . 
The Edison Electric Light Co. of Porto Rico. 

The Electric Motive Power Co 

Tbc MuUmtua Electiic Towtt Qo 



IkUe qf Incorporation. 


CapUal Stock. 
1,000,000 


Nominal 
par valve 
perthare. 

100 


System. 


Oct. 


24th, 1877 


Sawyer. 


June 


2ISt, 1878 


100,000 


100 


Hussey. 


Nov. 


nth, *' 


5,000,000 


100 




Nov. 


20th, *' 


300,000 


100 


Heikcl 


Dec. 


i6th, *• 


2,500,000 


100 




Jan. 


4th, 1879 


500,000 


100 




Jan. 


loth, •* 


24,000 


100 




Jan. 


i8th, '* 


3,000,000 


10 




July 


15th, •• 


300,000 


50 


Hussey. 


Oct. 


27th, •• 


5,000 


50 


Levctt-MuUer. 


Feb. 


17th, 1880 


200,000 


40 




Feb. 


23d, '* 


100,000 


20 


Weston and Maxim. 


April 


8th, •• 


10,000,000 


100 


Beardslee. 


Sept. 


3d. '• 


100,000 


100 


Amoux-Hochhausen. 


Sept. 


8th, " 


100,000 


100 


Lugo. 


Sept. 


loth, *• 


100,000 


100 


Brush 


Oct. 


2d, •• 


100,000 


100 


Luga 


Oct. 


13th, " 


5,000,000 


100 




Dec. 


17th, '• 


1,000,000 


100 


Edison. 


Dec. 


20th, *' 


600,000 


100 




Dec. 


23d, " 


600,000 


100 




Dec 


24th, •• 


2,000,000 


100 


Edison. 


Dec. 


27th, •• 


300,000 


100 


Daft. 


Jan. 


31st, 1S81 


1,000,000 


100 


Weston and Maxim. 


Jan. 


nth, *' 


1,000,000 


10 


Blanchard. 


Jan. 


nth, •* 


500,000 


5 


Higgs. 


Feb. 


1st, ** 


250,000 


100 




Feb. 


iSth, •• 


250,000 


100 


Holcombe. 


Feb. 


19th, •• 


1,000,000 


100 


Brush. 


April 


4th, '• 


500,000 


50 


Bohm, Fox and Bernstein. 


April 


7th, '• 


100,060 


100 


Brush. 


April 


12th '* 


400,000 


20 


Maridand, 


May 


2d, •• 


50,000 


100 




June 


17th, " 


1,000,000 


100 


EdisoQ. 


June 


17th. •• 


1,000,000 


100 


EdiaoQ. 


June 


25th, •• 


500,000 


.00 

XOO 1 




June 


27lh. " 


100,000 
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NAME OF aOMPANY. 



The Bmsh Eleciric Light Co. , of Rocbestcr , , , 

The ExceJsior Elecirtc Co. ....*,»..,*•.... i. , , , - - 

The Central N V Electric Light atid Power Co. 

T!te Markland Electric Light and Power Co, «.»-.♦ «,,->,.-, 

The Levet-Mullffr Electric Light Co. 

The United Globe Electric Light Co. ...... p r ,* » , * 

The ^lutual Electric Light and Supply Co ..,»....« ..,•.,.*.. 

The American Electric Railway and Power Co, . .4 «,»,»,. , 

The National Electric Light Co 

The Edison Co, , for Isolated Lighting ..*,*,.***.*. 

The Crescent Electric Light and Motor Power Co, . . • . ...,...*..., 

The Intemationa] Electric Co. * - , + • .«.«.«*««. * . , 

The Edison Spanish Colonial Co . , * . .« ^ ....<..........«.,,.* , . . 

The Union Electric Light and Power Co. .,. p »*..«»... . 

The Sheridan E]«:tae Light Co.. of N. Y. , 

The Metropolitan Electric Light and Power Co., of the Untted State* 
The Metropolitan E, L. and Power Co, of Columbia Co., N. Y, State 

The Daft Electric Light Co. ....... , , . 

The Hathaway Electric Light and Power Co. , . . . . - 

The Metropolitan Electric Light and Power Co ,of the State of N. Y. 

The Swan Inoind^ccnt Electric Light Co 

The Swan Incandescent Electric Light Co., for the Pacific Coast . , . . 

The Light and Force Co .*.,**.. * ...,,,,.**,,.,.. ....... 

The Bnisb-Swan Electric Light Co . . . , 

The Electrical Storage and Power Co . * 

The New York and Chicago Electric Underground Co 

The Yanderweydc Electric Co ...»,,... . , , , . . . . » , . 

The Fitch Electric Light and C^onstrucrion Co- . * , ,.•...*. 

The Parker Electric MTg Co .-...,.,. 

The Metropolitan E. L. and Power Co , of the city of Bingham pton. . 
The Binghampton Magneto Electric Light and Power Co .....,..,, 
The Central American Electric Light Co . ........ ,•,<....... . , , 

The New England Electric Storage Co ..•-..*.•..*....,.,. 

The National Underground Electric Co. .... , , p , , . * , 

The Ball Electric MTg Co,.. 

The Slatteiy Incandescent Lamp Co. ......,, ,,,.,., , , , , 

The Keith Electric Co ....,,.,.,,,..,,*..,,..»»,,,,,,., ^ .. ^ :,. . 

The Consolidated Electric Light Co * , ., , . . 

The Western States Electric Storage Co, .....*..,. , .-..,. 

The Star Electric Light and Power Co. of the U. S. .....*..-,...• » 

The Long Island Electric Light and Power Co 

The Southern States Electric Storage Co . ....*,,.»,««.«.... 

The Olmsted Electric Light and Power Co. ,.,.,.... 

The Fame Electric Storage and Light Co. - . * . . 

The Mctn>poUtan Electric Light and Power Co,, of the city of Brooklyn 

The Schuyler Electric Light Co ............ « * ,.*,,.,* 

The Marine Electric Light and Storage Co . . , . > , , . , • 

The Empire State Electric Light Co , ,, . . 

The Hiissey Electric Light and Power Co 

The Phoenix Electrical Ca , for N. Y ..,,,,. 

The Phfcnix Electrical Co. , for Canada ..,..,.. .,•.,*.,...., p ,., . 

The New York and Brooklyn Electric Light Co. , 

The Standard Electric MTg Co *.,, 

The Electrical Accumulator Co. ., ^ , 

The Schuyler Foreign Electric Light Co. ,...*...,.. 



DiUn tif Ineor/m^lm. 



June 25th, I Si I. 

Aug. 3d. *• 

Aug. 24th, •* 

Sept. 13th, ** 

2d. " 

7th, '* 

24th, " 

24th, ■* 

28th. ** 

33d. '' 

ath, '* 

13th. ■* 

I2th, 18S2 

1 6th, *' 

25th, ** 



Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb, 

March 3d, 

l^farch 

March gth, 

March r7th, 

April 24 th, 

May 2ath , 

May 24 th, 

June 5 th, 

June 23nd^ 

July 14th, 

July 28th, 

Aug. and, 



Aug. 
Aug. 

Aug. 



5th, 
9th, 
9th, 



Aug. loth, 

Aug. tsth, 

Aug. t6th. 

Sept 2nd» 

Sept. 6th, 

ScpL 

Oct. 

Oct 

Oct 

Oct. 

Nov. 



8th, ^* 

Tlh, '* 

gth, ** 

19th, "■ 

21st, " 

2nd, " 

Nov. 15th, ** 

Nov. 17th, " 

Nov. 17th, " 

Nov. 23 rd, " 

Dec, 1st, ** 

Dec. 7th, " 

Dec Sth. " 

Dec 8th. '' 

Dec. 30Ch, ** 
Jan. 2Sth, 18S3. 

Feb. 2rst. ** 

March, 6th, *• 

Total 



Oyrfiol 3i£dt, 



100,000 

500,000 

;o,ooo 

600,000 

1,000,000 

6,000,000 

500,000 

to,ocx),ooo 

1,000 

1,000,000 

500,000 

500,000 

100,000 

2,500,000 

500,000 

150,000 

30,000 

500,000 

10,000,000 

3CX),000 

800,000 

500,000 

5.000,000 

2.000,000 

100,000 

2.500.000 

20,000 

!00,000 

40,000 

75,ooo 

50,000 

300,000 

2,000,000 

2,500,000 

500,000 

200,000 

800,000 

1,200,000 
2,000,000 

300,000 

500,000 

2,000,000 

I,OQO,000 

2,000,000 

£,OOQ,000 

1,000,000 

2,000,000 

100,000 

1,000,000 

350,000 

350,000 

25,000 

(JO.OOO 

5,000,000 
I, coo. 000 



Nomifusi 
par tfoJutf 
per $k€trg. 



100 
100 
too 
I 
100 
too 

25 

10 
too 

10 
100 

too 

50 

so 

10 

25 

100 
too 

10 
100 

100 
too 

100 

100 

5 
too 
100 
100 

to 
10 

100 

100 
100 

I DO 

10a 

tOO' 
100 

too 

10 

10 
100 
100 
100 

10 
100 
too 

35 

to 
100 

100 

10 

too 
100 

100 



S0tfm. 



Brush. 
Hochhausem, 
Daft. 

Markland, 
Ham J. Muller. 

Charles E. Long. 



Edison. 
Ilolcombe, 

Edison. 

Keith. 
Sheridan. 
F. H. Beera. 
F. H. Beeim* 

Daft 

F. H. Beers. 

Swan. 

Swan. 

Faure, 

Brush-Swan. 

BucL 

Vanderweyde^ 

Parker. 

F, H. Beera. 

Bohm, Fojt & Bernstein, 
Faure. 

Charles E. BaU. 

Slattery. 

Kdlh. 

Sawyer, Man & KdowIcs* 

Faure. 

Hussey. 

Faure. 

Olmsted. 

Faure. 

F. H. Beem 

Schuyler^ 

Faure. 



Hussey* 



Sdlon-Volckmar. 
Schuyler. 



$113,780,000 



( Gramme Companies. 
Grand Total, j other Companies. .. , 



$8,665,000 
113.780,000 
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Usuedfor Property. luuedfor Cash. 
The Amoux-Hochhausen Electric Co. . . .$ 100,000. 

** Lugo Dynamo Electric Co 99600. $ 400. 

** New York Electric Light Association. 300,000. 
•• Blanchard " ** & Power Co. 1,000,000. 

•* Excelsior Electric Co 482,500. 16,750. 

** Markland " Light & Power Co . 600,000. 

* * Sheridan Electric Light Co 500,000. 

" Fitch *• •• 100,000. 

Total $3,182,100. $17,150. 

It will probably be safe to assume that the "property " 
for which the stock is issued, consists, in nearly all cases, of 
patents. If the proportion of cash to patents should con- 
tinue the same.through the rest of the list, the amount of 
cash actually paid in to all the companies of this group 
would be a little more than the amount we have indicated. 
Undoubtedly, this does not by any means represent the 
extent of the contribution levied upon the investing public 
by these enterprises. The stock having been issued to pro- 
moters for the patents, has been sold by them to the public 
at large for such prices as could be obtained. How much 
has been realized by the promoters of these companies, in 
this way, no man can tell, but the aggregate amount must 
be very large. 

While the greater part of the companies, recently organ- 
ized, have been devoting their attention principally to ex- 
periments, and to speculation, the principal companies, 
which entered the field at an earlier date, have been stead- 
ily strengthening their commercial position, 

As we have already said, the legitimate business already 
done, has been done almost entirely by the Gramme com- 
panies, and all indications seem to point to a further con- 
centration of the business in their hands, rather than a dis- 
tribution, of any considerable part of it, among additional 
competitors. 

It appears, from a circular recently issued by the Gram- 
me company, that the associated companies own, or control, 
between four and five hundred patents, relating to electric 
light and power. This large number of patents, if used to- 
gether, and backed by the great commercial weight of the 
companies owning them, would prove an extremely formid- 
able obstacle to the success of any outside competitor. 

Considerable misapprehension appears to exist in regard 
to ihe relation of patents, to the future development of the 
business. As the fundamental principles of dynamo ma- 
chines, arc lamps, incandescent lamps, and other necessary 
parts of the apparatus, have long since become public pro- 
perty, it is by many hastily assumed, that existing patents 
cover only immaterial variations, which are not essential. 
This is an entirely mistaken view. Existing patents, in fact, 
cover a great mass of improvements, some of them import- 
ant in their nature, many of them relating only to details, 
but together, representing the difference between the crude 
and imperfect apparatus of some years since, and the com- 
plete and efficient systems which some of the leading com- 
panies are now introducing. It is quite easy to make oper- 
ative apparatus without infringing any patent, but it is 
extremely difficult, if not altogether impossible, for any 
person, except those who entered the field at an early date, 
to make apparatus which is capable of competing in the 
market, without infringing a good many patents. 

The difficulty of avoiding existing patents has been ma- 
terially increased by the policy, which the principal compa- 
nies have adopted, of not selling detached parts of apparatus, 
so that any competitor has to be prepared to furnish a com- 
plete system, in order to do any business at all. 

To work out all the practical details of an efficient sys- 
tem in the face of these difficulties, and to provide the 
necessary manufacturing facilities for placing any company 
upon a really commercial basis, would require an amount of 



courage, inventive ability, and capital, which few, if any, of 
the organizations, outside of the Gramme companies, can 
bring to bear upon the subject. 

Some comfort and encouragement for the outside com- 
panies may be had from the present lack of harmony among 
the associated companies, in regard to patents, but the con- 
tinuance of this state of affairs can hardly be relied upon. 
The field is large enough for the five or six companies that 
are now doing the business, and a combination of patents is 
so plainly for their advantage, that they will, no doubt, find 
some way to settle their differences with each other, when- 
ever the competition of outside companies becomes at all 
serious. 

Under these circumstances, the outlook for new com- 
panies does not seem very encouraging, and capitalists will 
do well to make very careful investigation, before investing 
much money in them. 



STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS, 

BY ROBERT H. THURSTON. 



II. — PRINCIPLES OF ECONOMY ; SPECIAL REQUIREMENTS. 

THE principles of economical working, noted by James 
Watt, and plainly stated by him, were but slowly 
recognized by others, and the improvement of the steam 
engine was. for many years, correspondingly slow. The 
principles that must govern the engineer, in the attempt to 
secure highest efficiency, may be summarized thus: 

1. The greatest practicable range of commercially 
economical expansive working of steam must be adopted; 
the fluid must enter the cylinder at the highest admissible 
pressure, and must be expanded down to the minimum 
economical pressure at exhaust. 

2. The wastes of heat must be made the least possible; 
all loss of heJt by conduction and radiation from the engine 
must be prevented, if possible, and the usually much more 
serious waste which occurs within the engine, by transfer 
of heat from the steam side to the exhaust, by "cylinder 
condensation " and re-evaporation, without doing its pro- 
portion of work, must be checked as completely as is 
practicable. This latter condition, as well as commercial 
considerations, limits the degree of expansion allowable. 
It also dictates high speed of engine. 

3. The largest amount of work must be done by the 
engine that it can perform, with due regard to the preced- 
ing conditions. ■ This condition compels us to drive the 
engine up to the highest safe speed, and to adopt the high- 
est practicable mean steam pressure. 

The first two of the above requirements give maximum 
efficiency of fluid, consistent with commercial economy, and 
the latter gives highest efficiency of machine. In addition 
to these recjuisites, which are not peculiar to any style of 
engine, or to any one of the innumerable applications of 
steam power, the adaptation of the machine to driving the 
dynamo-electric apparatus of an electric lighting plant, 
compels the designing and constructing engineer to meet 
certain demands which, although not peculiar to this work, 
are, nevertheless, more imperative here than elsewhere. The 
principal of these requirements ^^ effective regulation, 
compactness, simplicity of parts, streJ^gth and durability, 
and small cost, both of original purchase and of repairs. 
In the attempt to meet these demands, th^naodern high 
speed engine " has gradually taken shape, v 

In the time of Watt, a pressure of seveSLP^unds of 
steam, with condensation, and a low piston sp?^» equal, 
usually, in feet per minute to about one h-«*dred and 
twenty-eight times the cube root of the len^*^ o^ stroke. 
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according to Watt's own rule, represented standard practice. 
As time went on, steam pressures and piston speeds gradu- 
ally rose, and when» in 1849, Corliss brought out the typical 
modern *''' Drop Cut-off Engine*' pressures of sixty pounds, 
and speeds of piston reaching 450 feet per minute were 
becoming usual. At such speeds, the '*drop cut-off** was 
thoroughly effective, and the steam valve, detached from 
the driving mechanism, fell into its seat with sufficient 
promptness and accuracy, as to time of closing, to do good 
work; the governor had no oUier work to do than to detach 
the valve, and was thus able to regulate with an exactness 
that is still beyond competition. These engines are very 
extensively used to drive the smaller electric light machines, 
and particularly where a considerable number are to be 
driven together; they are not adapted to the work of driv- 
ing the large '* dynamo,** where it is desired to couple 
direct from crank-shaft to armature. 

As piston speeds increased, the drop cut-off became less 
satisfactory, where the load was variable. It became slowly 
understood, among builders and users of engines, that one 
important element of economy of fuel and cheapness in 
cost of engine is the maximum speed of engine consistent 
with endurance and safety. Speeds were, after a time, 
rapidly increased, the Porter-Allen engine leiding in this 
movement, and small engines, working at high speed, dis- 
placed large engines of the older type. It soon became 
evident that this change must lead to the re-introduction 
of the ** positive motion " classes of valve gear and expan- 
sion gear that Sickles, Corliss and Green had temporarily 
displaced, notwithstanding the fact that these builders had 
greatly increased the s[jeeds of iheir engines. All the so- 
called ** high-speed engines," which are best known in the 
market, are of this later type. The slower running engines 
are nearly all fitted with governors of the fly-ball class, 
geared, or belted^ to revolve at a much higher speed than 
the engine itself ; but the great velocity of rotation of the 
new engines, from 200 to 500 revolutions per minute, in 
the small sizes, and often a piston speed of about 800 
times the cube root of stroke, permits the attachment of the 
governor directly to the shaft; and this is done in the later 
styles. This change of position of the governor, in turn, 
has led to a change in its construction. The balls, instead 
of being hung from a vertical revolving spindle by arms 
pivoted on that spindle, are attached to arms carried on the 
main shaft, or the driving pulley, and revolve in a vertical 
plane at right angles to the shaft; they are held in place 
against the action of centrifugal force by spring?^ and 
arranged to adjust the eccentric, and to vary the expansion, 
in a manner which will be plainly seen wheii studying their 
construction in the later issue of The Electrician, in 
w*hich these engines will be described with the aid of care- 
fully made engravings. The high speed engine, as adapted 
to the work of directly driving the *Mynamo," therefore, 
may be described as a high pressure, non-condensing 
engine, of short stroke, and high speed of rotation, with a 
positive-motion valve-gear, and regulated by a governor, 
which is usually mounted on the shaft, and so attached as 
to alter the expansion by varying the lead of the valve, 
Its essential features are high speed of rotation, good regu- 
lation by a positive gear, economy, simplicity, and compact- 
ness. It is this engine only, which is found to do good 
work under these peculiarly exacting conditions. 

It is proposed to study the best known engines of this 
and the earlier classes, and to compare them, with a view- 
to bringing out their peculiarities and their special merits, 
while the purchaser will, besides, study the machine which 
he proposes to buy, to determine whether its material and 
workmanship are as excellent as are the principles of its 
design. 

The conditions demanded can here be merely outlined, 



in the following resume' of the requisites of successful 
practice: 

1. A good design, by which is meant: 

a. Correct proportions, both in general dimensions 
and arrangements of parts, and proper forms and 
sizes of details to withstand safely the forces which 
may be expected to come upon them. 

b. A general plan which embodies the recognized 
practice of good engineering. 

c. Adaptation to the specific work to be performed, 
in size and in efificiency. It sometimes happens that 
good practice dictates the use of a comparatively 
un-economica! design, 

2. Good construction, by which is meant: 

a. The use of good material 

b. Accurate workmanship. 

c. Skillful fitting and a proper "assemblage** of 
parts, 

3. Proper connection with its work, that it may do that 
work under the conditions assumed in its design. 

4. Skillful management. 

In the endeavor to secure these requisites, it is generally 
advisable to use steam at a pressure not far from one hun- 
dred pounds per square inch* The benefits of increasing 
pressure diminish so rapidly above this point, that it is not 
yet certain whether it will, with existing engines, pay to 
carry pressure much higher. The ratio of expansion is to 
be determined with reference to this pressure, as well as to 
size of engine. It will usually be found even more wasteful 
to cut-off too short than to ** follow ** too far; and Rankine's 
principle of adjusting this point by consideration of the rel- 
ative cost of large and small engines, as well as the princi- 
ples controlling the economy of fuel, dictate, that for these 
engines, which are nearly always non-condensing and un- 
jacketed, the ratio of expansion must usually be low — say 
from three to five, as higher pressures range from sixty to 
one hundred pounds per square inch* — and that the termin- 
al pressure shall usually be kept about five or ten pounds 
above that of the atmosphere. 

Moderate *' superheating " is found advantageous ; but 
it is seldom carried beyond about a hundred degrees above 
the normal temperature of the steam. "Steam jacketing," 
as practiced in nearly all compound engines, is of advant- 
age; but is not usually considered to pay for the added cost 
and risk in engines of the class here considered, and espe- 
cially in high-speed engines. The " compound " engine has 
not found a plat:e in this field. Smeaton's idea — or rather 
Watt's, first attempted on a large scale by Smeaton — of sur- 
rounding the working fluid with non-conducting surfaces, 
is not yet found practicable with the high steam pressures 
and temperatures now usual. Its final adoption, however, 
is beyond doubt, as it is a far more promising system of 
economizing heat, now wasted, than either superheating or 
steam jacketing. The latter, indeed, is a method of intro- 
ducing a waste to check greater loss. 

Careful protection of external heated surfaces of the 
cylinder against losses by conduction or radiation, is always 
practiced where it can be ^conveniently done, and parts 
which cannot well be so covered are highly polished. A 
well polished surface transmits very little heat. 

Back pressure, a frequent cause of waste of power, is 
reduced by making the exhaust parts large, and the exhaust 
opening of the valve rapid, or else by giving "lead** to 
the exhaust, so that the steam shall leave the cylinder just 
before, rather than just after, the return stroke begins. 

Friction is reduced to a minimum by carefully propor- 
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tioning the journals, and by securing free and continuous 
lubrication with a good oil or grease. 

An engine in which all the above requirements are fully 
met is certain to be a good machine. 

It is not proposed to compare the steam engine with the 
gas engine, or with other motors. The gas engine is, in 
many cases, likely to prove useful in consequence of its 
compactness, cheapness of first cost, freedom from risk, and 
small expense for attendance ; but it is expensive in use of 
fuel, and is rarely as little liable to annoying interruptions 
of operation as the steam engine, and also possesses other 
minor disadvantages. Nevertheless, Otto and Clerk, and 
other inventors and constructors, have greatly improved this 
machine of late, and have brought the expenditure, in ten- 
horse engines, down to twenty cubic feet of gas, or less, per 
hour and per horse-power ; and although this is still double 
the theoretical figure, no one can say how soon the latter 
consumption may not be much more closely approximated 
to. The gas engine is certain to find work in this direction. 
Hot air engines, as yet, give less promise ; but it would be 
rash to predict their total exclusion from the field. 

Water-wheels, especially when used exclusively for sup- 
plying power to the lighting-plant, are, where available, 
thoroughly satisfactory prime movers. 

In studying the steam engine from the standpoint here 
taken, we will divide them, first, with reference to their 
method of driving the dynamo-electric machine, into two 
classes: 



HAD DEN'S AUTOMATIC RAILWAY SIGNAL 
SYSTEM. 



DURING the past twenty years many attempts have 
been made, in this country and Europe, to provide 
electrical signal systems for railway operation, which should 
not only be correct in principle, but successful in actual 
practice. While great advances have been made in this 
direction, the various arrangements hitherto presented to 
railway managers have contained so many elements of 
weakness, that their general adoption has apparentl)r been 
undesirable. 

When the difiiculties attendant upon the operation of an 
automatic system of signaling are considered, it will be 
seen that it is no easy problem to solve. The necessity for 
absolute perfection of operation, without constant super- 
vision ; the tremendously rough nature of the power ap- 
plied to the circuit changing instruments ; the difficulty of 
obtaining proper insulation of electrical contacts, together 
with the exacting requirements of railway service, with its 
issues of safety to life and limb involved, call for an organ- 
ization of instrumentalities which must be far more perfect 
and reliable in operation than in any other department of 
electrical work. 

Mechanical ingenuity of the highest order has hereto- 
fore been displayed in the various devices and arrangements 
employed, but the attainment of success under such cir- 




Hadden*s Automatic Railway Signal. 



1. Engines which may be used in driving by belt, and 
which are not adapted for direct connection. 

2. Engines especially designed and constructed to be 
coupled directly to the " dynamo." 

The first class of engines is in very extensive use, and 
is, by many of the more conservative engineers, still pre- 
ferred to the second. The latter constitute the so-called 
" modern " type of engine, and are gradually coming into 
use, some engineers adopting them, both for direct and for 
indirect connection. The best engineers are not yet fully 
in accord in regard to -the question, whether they have 
passed the experimental stage. 



A so-called "elkctric flannel," has been invented, in 

France, by Dr. Qaudat, whoaft'irms that it is efficacious ag^ainst rheuma- 
tism. This flannel contains, per kilogramme of wool, 115 grammes of 
oxides of tin, copper, zinc, and iron. A series of threads of the tissues, 
saturated with these metallic products, are woven alternately with the 
ordinary threads. The flannel so prepared forms a dry pile. M. Drin- 
court, professor of physics at the Rheims lyceum, and M. Portevin, of 
the polytechnic school, have proved, independently, by very precise ex- 
periments, that Dr. Claudat's flannel liberates electricity, either by simple 
contact, or (better) in contact with the products of transpiration when the 
tissue is applied to the body. 



' cumstances must depend upon the greatest possible sim- 
plicity of mechanical construction and certainty of elec- 
trical action, rather than upon complicated machinery, 
however ingeniously arranged, which will afford a hundred 
points for faulty operation. 

Among the names of the electrical inventors who have 
made the subject of railway signaling a study, we find that 
of Mr. William Hadden, of this city, who is the inventor 
and patentee of several systems of automatic railway sig- 
nals, one of which is now in successful operation upon the 
Tyrone branch of the Pennsylvania Railroad, and also upon 
the Chicago, Burlington and Quincy Railroad in the West, 
which, it will be seen from the following description and 
diagram, fairly merits praise for extrenae simplicity of 
arrangement : 

The system consists of a circuit of one wire, with one 
battery, upon which any number of signals may be placed, 
which may be operated from either end of the section of 
road to be protected, and at any number of intermediate 
points as may be required. The normal position of the 
system is at '* safety," or the signal banners out of sight, 
which is obtained by the full power of the battery actuat- 
ing the signal magnets. When a train enters a section thus 
guarded, an instrument, A, connected with the track, breaks 
the main circuit, which causes all of the armatures of the 
signal magnets to be retracted. This movement of the ar- 
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mature levers changes the circuit, introducing one set of 
resistance coils, R, R' into it at each end of the section, so 
reducing the power of the battery that the magnets cannot 
attract their armatures, although the circuit breaker, A, is 
immediately closed, the signals thus remaining in sight, or 
at ** danger/' protecting the train both in front and behind. 
As the train, in its forward progress, leaves the section at 
the opposite end from which it entered^ another track in- 
strument, B, is operated, which *^ cuts out " the resistance 
at that end of the circuit. The removal of this amount of 
resistance is sufficient to enable the battery to actuate the 
magnets, which action will also remove the resistance at the 
other end of the circuit, when the signals will be held 
firmly out of sight, or at *' safety/* It will be seen that the 
operation will be the same if the trains enter the section at 
either end. In case it is required to operate the signals 
from a number of intermediate points of track interruption, 
such as draw bridges, branch roads, etc^ the electrical cir- 
cuit is connected with the bridge or road switch, as shown 
at C When the switch is thrown over to its furthest limit, 
the circuit is open, and, of course, all signals are at once set 
to ** danger." When it is desired to replace them to 
** safety," the switch is turned back to its first position. 
But during this backward movement of the switch, a new 
circuit is formed, which removes all resistances lying beyond 
it, and enables the resistance controlling magnet at the bat- 
tery end of the line to act, such action cutting out the re- 
sistance placed there. In the further movement of the 
switch, the original position is regained without breaking 
circuit, and all signals come to "safety/* 

A great point of advantage in this system is, that the 
track instruments can be placed at such distances from 
each other that the signals will indicate when a train is en- 
tering or leaving the section, and will not come to rest until 
the whole train has come upon the section, or left it ; 
thereby overcoming the serious objection that the engine 
will set the signals to '* safety" while a long and slowly 
moving freight train still remains ujion the section. 

The track instruments used are of simple construction, 
and ingeniously arranged to overcome the difficulties which 
arise from being placed where they are liable to be sub- 
merged in water in wet weather, or covered with dust and 
cinders when it is dry, and being continuously subjected to 
the trip-hammer*like pounding of forty ton engines of 
lightning express trains. 

With a cheap and reliable system of automatic signaling, 
such as this appears to be, there should be no excuse for 
any of the accidents resulting from collisions, as they would 
certainly be prevented by its use. 



PROF. AMOS E DOLBEAR made a communication 
before a recent meeting of the American Academy of 
Arts and Sciences, upon a method of electric signals be- 
tween a vessel at sea, in the track of an ocean cable, and 
the shore. 

A large plate attached to an insulated conductor reached 
from the vessel to the bottom, and another plate is merely 
submerged. Between these conductors is a battery and 
Morse key. By interrupting the battery circuit with the 
key, corresponding induced currents are produced in the 
cable, and would affect hand telephones at the shore ends of 
the cable. 

To signal from the shore to the vessel, use the Morse 
key on shore, and the hand telephone on the vessel 



At a recent meeting of the Academic des Sciences, the Secre- 
tary reported that Mr Mauser had succeeded in tratismitting a message 
through a hundred telepbOQe wires to as tnany de:stmations at once. 



THE BALL UNIPOLAR DYNAMO MACHINE, 



WE are indebted to several of our English cotem- 
poraries for much interesting information, in regard 
to what has been done in this city with Mr Ball's so-called 
unipolar dynamo machine. Very little has been heard on 
this side of the water, in regard to this machine, but we are 
now informed that it has been in use here for some time, 
and has produced quite remarkable results. One of these 
machines has recently been taken to England, and a full 
description of it has been given in several of the leading 
scientific papers, 

As it is frequently of great value to know what not to 
do, some general consideration of the principles involved in 
the construction of this machine, may be of service to our 
readers. The following cuts are reproduced from an article 
published in the Engineer: 
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Fig* I. 

The distinctive features of the machine appear to be 
the use of two armatures, and an arrangement of the field 
magnets, in such a manner, that a single pole only is pre* 
sented to each armature; the winding of the field-coils 
being so arranged, that the place ordinarily occupied by the 
second pole of the field, is made a neutral point. This is 
best shown in Fig. 2, which is a diagram of the arrangement 
of the field and armatures, and the connections of the cir- 
cuit. Exactly what advantage the inventor expects to 
obtain from this arrangement is not very clear; but the 
following extract from the specification of his English 
patent, may throw some light on the subject: 

*' Heretofore, dynamo-electric machines have been so 
constructed, that the armature revolved in the field, or 
within the inductive influence, of two or more poles of a 
magnet or magnets. The communicator of this invention 
has discovered, that by employing only one pole of the 
field-magnet, or what amounts to the same thing, arranging 
the armature to rotate within the inductive infiuence of only 
one pole of the field-magnet, vastly improved results can be 
obtamed; that is, that greater quantity and increased in ten* 
sity of current are secured, while at the same time the arma* 
tore will require very much less power to efifect its rotation, 
than would be necessary if rotated in the field of two ot 
I more poles. 
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"Hence this invention consists partly in the arrange- 
ment, in a dynamo-electric machine, of an armature rotat- 
ing in the field of only one pole of a magnet. 

" The said communicator has further discovered that by 
constructing a d>'namo-electric machine with two armatures, 
each of which revolves within the inductive influence of 
only one pole of a magnet, and connecting the magnet and 
armature helices in one circuit, the quantity and intensity 
of currents generated, will be vastly increased. 

"The said invention, therefore, further consists partly in 
the combination, in a dynamo-electric machine, of two or 
more armatures, each arranged to rotate in the inductive 
field of only one pole of an electro-magnet, both of sai4 
armatures and the magnet being in the same circuit. 

"In carrying the said invention into practice, I pro- 
vide a frame consisting of an iron base, with two uprights 
or end pieces of the same material securely bolted to said 
base. There are two parallel bars of soft iron sustained by 
their ends in the uprights; these bars constitute the cores 
of the electro-magnets composing the field. Each of these 
bars is wound with wire to form helices. To the inside of 
each bar is fastened an iron pole-piece; two shafts are 
arranged in the same line, but independent of each other, 
each having a pulley whereby said shafts, and the armatures 
which they carry, can be rotated in opposite directions — 
!>., one shaft in one direction, and the other shaft in the 
contrary direction. 

" I provide armatures of any ordinary or suitable con- 
struction carried on the shafts, and located within the in- 
ductive influence of the poles — />., one armature is in the 
field of one pole, and the other armature in the field of 
another pole. I also provide suitable commutators. The 
connections established in one manner with unlike poles, 
make the derived currents all of the same direction in the 
external circuit. By altering the connections, the poles 
may be rendered alike, and the current still preserved of 
like direction. Hence my invention is not limited to an 
arrangement involving unlike poles; but when the poles are 
alike, the armatures should revolve in the same direction, in 
which case they may be mounted on one shaft, or on inde- 
pendent shafts. 

" By locating the armatures, however, on independent 
shafts, and connecting the same with the field, the arma- 
tures mutually assist the rotation of each other. As soon 
as the power-driven shaft acquires speed, and generates a 
current, such current, passing into the field, magnetizes the 
pole-piece of the armature on the other shaft, and by indue* 
tion produces a rapid rotation of such other armature and 
shaft. When power is applied to both shafts, the armatures 
mutually assist each other in like manner, the result being 
that the machine may be driven by relatively very much less 
power, than is required for any other known dynamo-electric 
machine capable of generating the same amount of elec- 
tricity." 

From the last paragraph, the original idea of the inven* 
tor would seem to be, that by making the armatures revolve 
in opposite directions, they would be made to mutually 
assist each other in such a way, as to greatly diminish the 
power required for driving the machine, or dispense with it 
altogether. 

With regard to the subsequent modification of the 
machine, a writer in the Electrical Rainv^ says: "From 
what we can gather, concerning Mr. Ball's experiments, it 
appears that when his machine was first tried, it failed to 
give any external effect, either through wrong connections, 
or through the current from one armature opposing that 
from the other. Afterwards a good result was obtained by 
revolving the armatures in opposite directions, but it was 
then found that the connections of the electro-magnets were 
so arranged, that at one side of each armature was a neutral 



point. These mistakes, if such they may be caltod^ seem to 
have had the effect of inducing Mr. Ball to abandon one 
pole -piece of each armature entirely; the result being the 
machine forming the subject of our article." 

It requires little technical knowledge to see that the 
mutual assistance theory of the machine is an entire fallacy^ 
as no such action could possibly occur, except at the ex- 
pense of a corresponding diminution of current in the ex- 
ternal circuit of the machine. 

The arrangement of field and armatures, adopted in the 
present machine is, so far as we know, novel with Mr. Ball, 
but we venture to suggest, that one reason why his modifi- 
cations of the Gramme machine have not been used before, 
is that their only effect is to diminish the efficiency of 
the machine. Indeed, it seems to us, that Mr. Ball is 
entitled to the credit of having got the Gramme machine 
into so bad a form, that it would require considerable 
ingenuity to render it much worse. What advantages can 
result from the use of two armatures instead of one, and a 
dispersion of the field rather than concentration, we are not 
able to discover, but the disadvantages arc apparent upon 
the most casual examination of the subject^ and are, as it 
seems to us, very serious in their nature. 

The efficiency of a dynamo machine depends largely 
upon the development of high electro-motive force, per unit 
of length, of the armature conductor. The electro-motive 
force, developed with a given length of armature conductor 
in any machine, depends principally upon the speed of rota- 
tion of the armature, and the strength of the magnetic field 
in which it moves. As there are practical limits, beyond 
which it is not advantageous to go in practice, in*increasing 
the speed of the armature, the designers of all the dynamo 
machines, which are now producing good results in actual 
use, have endeavored, as far as possible, to increase the 
strength of the field. A very slight consideration of the 
problem, is sufficient to show that this is best accomplished 
by bringing the two poles of the field into such relation 
with the armature, that the armature acts as a keeper for the 
magnetic system constituted by the field magnets. With 
this arrangement, all the lines of force of both poles are 
concentrated upon the armature, and pass through it to 
reach the other pole, so that the armature conductors cut 
nearly all the lines of force developed by the field. 

In designing the machine, which we are now considering, 
Mr. Ball has, apparently, carefully avoided taking advantage 
of this construction, and has so arranged the poles of the 
field, that the lines of force passing from one pole of the 
field to the other, have to follow devious paths, in which 
magnetic material is not continuous. With the arrangement 
shown in the cuts. It is evident that the two poles of the 
field system can exert very littlCi if any, mutual action, 
and the lines of force proceeding from them are, accord- 
ingly, not concentrated, but dispersed. The arrangement 
shown, also involves mechanical difficulties, which must 
prove very serious. It will be observed, that by presenting 
only one pole of the field to each armature, the armature is 
powerfully attracted toward the pole, and the whole strain 
of this attraction is brought to bear transversely upon the 
armature shaft, while in the machine, as ordinarily con- 
structed, the attraction in one direction of one pole of the 
field, is counterbalanced by the attraction in the other 
direction, by the other pole. 

The dupHcation of armatures and commutators, is also 
extremely objectionable, and, as it seems to us, a modifica- 
tion entirely in the wrong direction. The machine would 
be greatly improved Ijy suppressing all of the novel fea- 
tures, and returning to the ordinary construction, and we 
have no doubt that one of the armatures would do all the 
work that both do under the present arrangement, and in a 
I more efficient manner, if the field were so arranged as to 
present both poles to it in the ordinary manner. 
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Mr Robert Sabine has been employed by the promoters 
of the enterprise in England, to make electrical tests of 
the machine, and the following extract from his report 
shows the results obtained : 

"When I tested the system, the dynamo was run with 
six arc lamps, also said to be of Mr. Bairs invention, the 
dynamo being worked on the * series ' system, that is to say, 
field-magnets» armatures, and lamps^ all joined up in series. 
The speed of the machine was not so regular as could have 
been desired, and the Morin dynamometer, by which the 
power given to the dynamo was measured, would have 
worked steadier, had it been driven quicker, or with a 
heavier load. 

The following are the mean results which I found: 

Current in circuit, c =^ 15.0 amperes. 

Potential difference between terminals, € =^ 195 volts. 

Resistance of dynamo, r = 4.5 ohms. 

Speed of dynamo^ 1,650 to 1,715 revolutions per minute. 

Speed of dynamometer, s ^^ 332 revolutions per minute. 

Indicated pull on dynamometer, less puU when circuit 
open, i ^ 5 2 kilos. 

From these values — 

(i). Given to dynamo for electrical work, 

-^ — J _= 5.68 h, a 
(2). Accounted for in outer circuit, 

-^^=3.9*h,p. 
(3). Accounted for in inner circuit, 

The proportion accounted for electrically, therefore, 
^- o.gz. of which III 

in the lamps. This would leave only S per cent, for the 
so-called Foucault currents. 

Photometric measurements were made with one of the 
lamps, placed apart from the others in a dark recess, the 
light of the five remaining lamps not being measured. 

The following mean results were obtained during the 
observations: 

Current in lamp, 13,9 amperes. 

Potential difference, 40. 1 volts, 

^^ = 0.75 h. p. 



-^=f 0.69, was accounted for 



* f 1 Q 

Accounted for in lamp, -^-^ 
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Fig, 2. 

From this it will be observed* that the machine was run 
at an extremely high speed, 1,650 to 1,750 revolutions per 
minute. The measurements made, apparently take no account 
of the loss by friction in the machine, which must be very 
considerable* It will be observed, that the power absorbed, 



was obtained by deducting the amount required for running 
the machine with the circuit open, from the amount required 
for running it with the circuit closed. Even under these 
conditions the tests show a vety low efficiency for the 
machine; the gross efficiency being gi per cent, and the 
net efficiency 69 per cent Some of the machines with the 
ordinary bipolar field, and a single armature, which are 
now in common use, show a net efficiency of over 90 per 
cent., even running at a considerably lower speed. 

The results of Mr Sabine's measurements, do not appear 
to point to any different conclusion from that we have ven- 
tured to suggest upon theoretical grounds. 



J^EIV YORK ELECTRICAL SOCIETY. 



AT the meeting of the New York Electrical Society, 
Friday evening, April 6thj it was decided to make 
its library a circulating one, 

Mr F. W, Gushing described the latest developments in 
harmonic telegraphy, and Mr. C- O. Maiiloux read a paper, 
by Mr, George A. Hamilton, entitled "On a Simple For- 
mula for Determining the Insulation of a Section of Wire, 
Measured through an Intermediate Lead," 

At a meeting of the society, on Friday evening, April 
20th, at the Stevens Institute of Technology, at Hoboken, 
Prof, Henry Morton read aji important paper on '*The Stor- 
age of Electricity.'* Edison lamps lighted the room, a two 
horse-power Weston electric motor stood on the lecture 
table, and the lamps and motor were furnished with electri- 
city from the Selon-Volckmar accumulators. The structure 
and principles of the accumulator were fully explained, and 
many interesting experiments made by the lecturer. We 
much regret that the text of this lecture was received too 
late for our present publication, but we will hope to refer to 
it hereafter. 
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THE UNIVERSAL STOCIC TRANSMITTER, 

THERE are two forms of transmitters used for the 
universal instruments, one called the ** hand " trans- 
milter, and the other the ** automatic" transmitter. The 
original form is called the "hand " or '* crank " transmitter, 
and is still used in some of the cities throughout the 
country, where small installations are required. It possesses 
a great advantage in simplicity of construction, thus doing 
away with the necessity for especially trained or skilled 
employes, while its disadvantages are slowness, and, what 
is a worse quality for printing instruments, irregularity in 
speed. In the hand transmitter the speed is entirely con- 
trolled and regulated by the operator, just as in Morse 
sending, and is, therefore, subject to the changes produced 
by the temperament of the operator, so far as he may be 
affected by local and transient circumstances, such as a 
** rush ** of business, distracting sights and sounds, etc* 

The hand transmitter consists of a crank-handle, and 
crank-shaft J geared to a large wheel, so that rotation of the 
crank produces rotary motion of the large wheel in the ratio 
of four turns of the crank for one of the large wheel, A 
ratchet-wheel, click and spring, communicate the movement 
from the crank- handle to the crank-shaft, so that an acci- 
dental backward rotation of the former has no effect on 
the latter. The large wheel occupies the central portion of 
a hori;contally placed dial plate, the circumferential portion 
of which is divided into thirty divisions, arranged in the 
same orders and containing the same characters as are 
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engraved on the peripheries of the type-wheels of the instru- 
ments. On the top of the large wheel, and rigidly fixed to 
it, is a pointer extending across the whole face of the dial, 
carrying at one end an arrow-head, and at the other a fish- 
tail, or other distinguishing design. The pointer, or arrow, 
revolves with the large wheel, and serves to indicate to the 
operator which letter or figure on the type-wheels is oppo- 
site the printing pads of the instruments. The characters 
on the dial are as follows, and are placed in order here 
given, traveling in a circle from the spot where the letters 
XII are in an ordinary clock, in the left-hand direction 
around the circle, to the same spot again. Each space con- 
tains two characters, viz.: one letter and one figure — 

.ABCDEFGHIJKLMNOP0R-STUVWXYZ&. 

.1284 56 7 890Ci i J i I J IS. i if i f fiB. 

The object of engraving both the figures and letters on 
the same dial, is simply to avoid the necessity for using two 
dials. The dot at the beginning of the series of characters, 
is the letter-shifting dot, that is, the one on which the type- 
wheels can be shifted to print letters; and the dot at the 
end of the series is the figure-shifting dot. It will be ob- 
served that there are some letters, viz.: C, B, and S, in the 
figure series. They are technically known as " figure C," 
"figure B," and "figure S," respectively, and are placed 
there, because they are required to be used frequently, 
mixed with the figures, in ordinary stock quotations, where 
C, means "Cash;" B, "buyer" or "bid;" and S, "seller." 
The function of this transmitter is to send over the 
main lines the successive pulsations or waves of current 
which rotate the type-wheels of the instruments, and to 
enable the operator to know, by inspection of the position 
of the arrow on the dial, the position of the type-wheels of 
the instruments. The special portions of the apparatus by 
which these results are secured, are as follows: the large 
wheel, already alluded to above, has on its periphery fifteen 
teeth; a pivoted lever, carrying a wedge-shaped piece on 
one side, and a platina point on the other side, is normally 
held by a spiral spring, with the wedge-shaped piece in a 
notch between two of the teeth in the wheel; when the 
wheel is revolved, the platina point on the lever is pushed 
against another platina point on another pivoted arm, also 
pulled towards the wheel by a spiral spring, but prevented 
from touching the point on the lever, when the latter is 
between two teeth, by a limit pin fixed in the dial plate; 
when the wedge-shaped piece on the first mentioned lever 
:aIU into a notch between two of the teeth in the wheel, the 
vUtina points are separated, and the second arm falls 
j:Ciinst the limiting pm fixed in the dial plate; the result 
**ul b< that by one revolution of the wheel, a circuit passing 
-OMo^ the platina i)oints will be closed fifteen times, and 
lootiii itte«ti times; in order to work several circuits, the 
f cconecttng with these two points, are led through a 
xval" battery, and the magnet coils of a set of 
aiLed tibi« " tvpe-relays," one of which is required for 
ctKuii;' the ordinary contact points of these 
K Ae nudn batteries to the type line wires of 
L cRsk fwpectivcly. Now let us suppose all of 
^ II beat w&t. with all of the "letter" dots 
E4iypia«iie the paper, and in a position to 
uLtbepiHUter of the transmitter to be 
*:Bi»t" dot on the dial; if the opera- 
, wl vemlvcs the big wheel, so as to 
fcdK A oa the dial, the first tooth 
^ikr tfie pivoted lever, and 
L JiK htttr against the other 
, thus closing the local 
ihc magnets of all 
^fpc-relays, being 
Liiftllfe^wiies of the{ 




main lines, and, in consequence, the type-magnets of the 
instruments will attract their armature-levers, causing the 
upper pallets of the latter to be brought down against the 
side of a tooth on the escape-wheels, thus pushing the latter 
forward *\rth of a revolution. The type-wheels fixed on 
the same shafts as the escape-wheels, will be rotated 
through the space occupied by one letter, and the letter 
next to the dot, viz.: A, will be brought opposite the paper. 
If the operator then moves the crank, so as to rotate the 
big wheel and pointer, till the latter is opposite letter B on 
the dial, the platina-pointed lever will fall into the space 
between the first and second teeth on the large wheel; the 
second platina-pointed lever will follow the first one until 
it is stopped by the limit pin, and then the points will be 
separated, and the type-relay local circuit will be opened 
at these points. The type-relay magnets then lose their 
magnetism, their armatures will be withdrawn by their 
retracting springs, and the main circuits will be opened at 
the relay points; the type-magnets of the instruments will 
lose their magnetism, the levers will be withdrawn by their 
springs, and the lower pallets will strike against the side of 
a tooth on the under side of the escape-wheels, and the 
escape and type-wheels will be rotated through ^th of a 
revolution, and the next letter on the type- wheels, viz.: 
A, will be brought opposite to the paper, in a position to be 
printed from; by successive actions of the nature just 
described, the type-wheels may be rotated to any letter or 
figure in unison with the pointer on the dial. The dial is 
placed in front of the transmitting operator, in a position to 
be conveniently worked by his right hand; on the left 
hand side of the dial, placed so as to be readily operated by 
the left hand of the operator, is an ordinary Morse key with 
the circuit closer removed; a wire from one of the poles of 
the relay local battery connects to the lever of the key, 
while the lower contact is connected to a wire which com- 
pletes a circuit through the magnets of all the press-relays, 
and thence to the return wire from both the type and press- 
relay magnets back to the other pole of the relay local bat- 
tery. When the operator has rotated the pointer to the 
letter or figure on the dial which he wishes to print he 
stops the pointer there, and while it remains stationary he 
depresses the Morse key-lever, and if he wishes to repeat 
the same letter he touches the key again as often as may be 
required. The press-relays then attract their armatures, 
thus bringing the press-relay points in contact; as each 
press-relay armature-lever is connected to a branch wire 
from the main battery for that circuit, while the lower con- 
tact is connected with the main press-line wire of that cir- 
cuit; the result of this action is, that all of the printing 
magnets of the instruments attract their armatures, the 
printing pads press the paper against the type- wheels, the 
letter on the type-wheel which is opposite the pad, is 
then printed, and the paper fed out far enough to leave 
a proper margin and blank space for the next letter 
to be printed on. The method of shifting the type-wheels 
having already been described, it only remains to be said, 
that when the operator wishes to print letters, he first re- 
volves the pointer to the "letter dot," and then depresses 
the printing-key, thus shifting the type-wheels to a position 
in which the letters are opposite the pad ; and when he 
wishes to change from letters to figures, he first revolves 
the pointer to the "figure-dot," and depresses the key, 
when the contrary action takes place ; as each key repre- 
sents either a figure, or a letter, at will, it is necessary for 
the operator to bear in mind whether he is printing letters 
or figures, and to avoid transferring his attention from one 
to the other, without first touching the appropriate shifting- 
key, otherwise the instruments will print a letter A, when 
the operator intend them to print a figure i, and vice versa; 
to set the type- wheels at unison, the operator simply re- 
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volves the pointer four times, without touching the press- 
key » and then leaves the pointer at rest at the " letter dot," 
when all of the instruments will be automatically brought 
into unison with the pointer. The following diagram shows 
the main and local connections for three circuits, worked 
by a hand transmitter: 

TMRtE CIRUITS WORKED BT ML AYS 
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A description of the improved automatic transmitter 
will be given in our next article. 



AEROSTATIC ELECTRICITY. 



THE ascension of the balloon, the Hmhon^ which took place from the 
gas works at Villette at noon, terminated at midnight in a fir- wood 
on the left bank of the Aar, a few leagues from Aarau. capital of the 
canton of Argovia. We will not discuss the construction and jnanostivring 
of this balloon here, but limit ourselves to congratulating the organi- 
zers on having followed the example of tlie ascension of I^ Comtte tie 
1882. in having taken incandescent lamps with them. 

It appears that there were three lamps, fed by a bi-chromatc battery, 
and that they worked admirably from 7 o'clock p, m* until the end of the 
journey. 

It is thus seen, that the use of electricity for balloon ascensions is 
becoming generaliied^ and it may be assumed, that no more nocturnal 
ascensions will be made without them. But it would be an error to beUevc 
that the use of electricity in the dark regions of the sky is limited to giv* 
tng a cheerful light* The bi^chromate batter}' is sufficient to support an 
electric lamp in the outside car. which can be used for illuminating sus- 
picious objects^ and facilitating a safe descent. The electric current can 
also lie made use of to warm tlie aerostats by means of small platina spirals 
inclosed in glass tubes, and which can be placed in direct contact with the 
hands or feet, ** However feeble may be the heat of the Swan lamps, 
it can be used to give a very comfortable degree of heat, by having the 
glass thicker than in ordinary tamps. " 

The light, graduated by a rheostat, serves to study the stars, while 
the motive power may be utilized to arrest the rotation of the balloon, as 
well as to cause it to rise or fall — the dynamic effects being, of course ^ 
subordinate to the power of the battery. The electric power could only 
be used as a regulator, and not be forced out of its real rSle, The acidu- 
lated water must, however, be well placed, and if it is to be used as 
ballast, means must lie adopted to get rid of it easily. — VEkctridU, 
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X, PART n — EARLY THEORIES OF ELECTRICITY, 

Electricity endured the patronage, during the last cen- 
tury, of a great number of imponderable 

FLUID HYPOTHESES, 

among which that of the Abbe Nollet, who recognized in 
the light which envelops electrified bodies the matter of 
electricity entering or going out, as shown in Fig* 52, was 

conspicuous. He denomi- 
nated the two sitniiltane* 
ous movements, afOuence 
and effluence, and ex- 
plained by them the 
greater part of the elec- 
trical facts then known, 
with a certain facility of 
language. Attractions 

and repulsions were» for 
Nollet, the result of im- 
pulsions given by the 
movement of the electric 
particles^ as is indicated 
in Fig. 53. ''^ Watson, in 
1747, thinks he proves 
aflflux and ef!!yx, and uses 
the tenn electric ether to 
signify the atmosphere 
around an electrified 
NoUet says, in bis letter to Franklin, July 1 , 1 752, ** It 
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a prim* amdvc4or, aceording to 
Abbe NoUiL* 



body.** 

may be added that the affluent matter is the only one that can 
be contested ; as for the effluent matter, everybody is con- 
vinced of it.'"* But the discovery of the Leyden Jar upset 
the theory, and hypotheses less crude prevailed.*^ 

Among less important fluid theories, several were sug- 
gested, which were but eflluvial hypotheses revived under 
new terms. Ellicolt regarded the surface of an electrified 
body as surrounded with a subtile matter, always in move- 
men t» for as soon as fragments of leaves of gold approach 
such an excited electric they are agitated in all manners^* 

But more important fluid theories have so impressed 
themselves upon electrical history that their terms are 
everywhere employed, and first among them was that of 
Franklin, which '*gave way only when the calculations of 
Aepinus showed that to explain the repulsion of bodies 
electrified negatively, it was necessary to consider the pon- 
derable molecules of bodies as endowed with a repulsive, 
instead of an attractive tendency, which is contrary to all 
molecular phenomena."'* 

" So, failing to progress with one fluid, two were imag- 
ined, and by attributing to them a suflBcient number of 
specific qualities, Symmer, upon the discovery of Du Fay, 
founded the two-fluid theory, and obtained a result more 
satisfactory. But it is evident upon analysis, that in their 
most complete development these theories merely imitate 
the phenomena of electricity as an automaton imitates life. 
The theory of Symmer involved the existence in all bodies 
of two fluids in equal quantities and intimately combined. 
Each is self repulsive and attractive of the other, while both 



• From Nollet's Es8^» Ae. A. La Hnyo, 1747. 

10. CAtln, Let Forcei Physiques. Pmris, ISeo, P. SSO. 

1 L PhU. TraD8. J747. No. 4M, p. 788; alfo pp. 730, 781, and 748, 

12. FnnkUtu Loc. Cit £d. Of ISM. P. 496 

IS. Ca«in. Loc. Cit. 

14. BUicott. Phil. Tranii, 1740. 

15. CaelD. Loc. Cit. For Pmakliii'i» theory, ooe Slio TBI0L4ir. Vol. 11 , p. 47. 
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have an attraction for the molecules of material bodies. 
This hypothesis explained the ordinary electrical phenome- 
na. Poisson submitted it to calculation, and by establishing 
it as an admirable mathematical theory, the formulas of which 
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Fig. bS.—Af)be NoUet's explanation of attraction and repuUion. The 

diverging rays repre^nt efflntiit electricity ; the intermediate gpaces^ 

deHgnated by arrows, affluent eltctricity. A miall offject, II, caught 

in one 0/ the latter streams, l< canied toward the electro/led body A 

accord with the previous experiments of Coulomb, he gave it a 
prestige, which led to its general adoption for a long time. 
But as science progressed, all the fluid theories were found 
defective and gradually retired, though they are still used 
as a symbolism to aid the memory."' 
As they declined, the 

ETHERIAL HYPOTHKSIS 

prevailed, of which, in its first form, Benjamin Wilson and 
Dr. Hoadley, in 1756," say : ** thus, from the various ap- 
pearances electrical experiments afford, it appears that the I 
electrical fluid is as universal and powerful an agent near 1 
the earth, as that fluid which Sir Isaac Newton, in his Op- 
tics, calls aether." We shall make no scruple, thercf^^re, | 
now to affirm that the two fluids are one and the same 
fluid; and it is much more philosophical to do so than to 
suppose two such fluids, each of them ecjually cai)al)le of 
producing those effects, and equally present everywhere, 
which would be multiplying causes where there is no man- 
ner of occasion." 

Mr. Benjamin Wilson, supposing that electrified bodies 
receive an additional quantity of electricity, invented the 
term ** accumulated," now so much employed with reference 
to so-called storage batteries, and also invented the word 
"circuit " to designate the chain of conductors traversed by 
electricity from one place to another. 

In 1753, the Abbe Nollet concluded the analogy of 
aether with fire as proved,'* and gave publicity to a sugges- 
tion which, in 1774* Mr. R. Lovett modihed to a second 
form of the ethereal hypothesis, called the pneuma or 
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COLD FIRE HYPOTHESIS, 

which positively characterized the nature of the long popu- 
lar electric fluid. It resembled the ethereal hypothesis in 
claiming the universal diffusion of a subtile matter, and is 
best explained by Lovett's six fundamental articles: 

" { I St.) That in the beginning, the All Wise and Omnipot- 
ent Creator of all Things formed an universal Aetherial 
Fluid or primary Air, endowed with the utmost purity, sub- 
tility and rarity. 

**(2d.) That the whole universe is replete with it. 

" (3d.) That the Aether or pure Air is universal, not only 
in all open spaces, but in the Minutest vacuities of the most 
compact Bodies. 

*'(4th.) The Earth is endued with a property of Trans- 
piration, or of breathing forth the most Volatile parts of it 
to a considerable height from its surface. Those effluvia 
become blended, incorporated, and most intimately mixed 
with Particles of the universal pure Aether or primary Air, 
and by that means constitute a secondary Air (the atmos- 
phere) or aerial Fluid, and the only one that could (till now) 
be proved to exist. 

*' (5th.) That from the elasticity of its particles ariseth 
an intumescence, a swelling or expanding Property, and a 
constant endeavor of extending their Limits to greater Di- 
mensions; Hence they, and consequently all masses com- 
posed of such elastic particles, mutually repel. 

*' (6th, and last.) That this universal Air, although invis- 
ible, is nevertheless true, and real Fire in the strictest sense 
of the word. This true Fire is either hot or cold, accord- 
ing to the temperature of the Body in which it exists."** 

" Heat is an accidental property of fire, generated at 
pleasure by the mutual attrition of the particles of the 
fire."** 

i.ovett calls the air pump the pneumatic engine, and the 
electrical machine the electrical engine, since one pumps 
the mixture of effluvia and aether or fire, called the atmos- 
phere, and the other the pure aether or fire itself.** 

Such was probably the sequence of phases of thought 
through which physical philosophy, and with it electrical 
philosophy, has been conducted,*^ "but parallel with the 
idea of imponderable fluids and condensed ether acting 
under the impulses of forces unknown, a more simple hypo- 
thesis developed, which, in various forms, has existed since 
early Greek antiquity, when Epicurus described a doctrine 
advanced by Lucreece, that depicts the universe as an 
assemblage of visible masses, obeying the impulsion of 
masses infinitely tenuous and invisible, traversing space with 
enormous celerity, and producing, by collision with the 
former, all the phenomena of gravity, heat, light and elec- 
tricity. Among these, the system of vortices of Descartes, 
was one of the most ingenious, but never impressed itself 
upon modern science, even as a symbolism."** 

The ethereal hypothesis gradually merged into a new 
form of this old doctrine," the 

MODE OF MOTION HYPOTHESIS, 

Still maintaining the existence of an ether, associated with 
motion as an essential attribute. Thus, Benjamin Wilson, 
in a work dated 1752, says : '* When we hereafter speak of 
electric matter, we would be understood to mean the 
aether put into such a motion within a body, as to carry 
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along with it sulphur and other gross matter. But when 
we speak of the aether, we mean the same fluid, but not 
put into that degree of motion."** 

This crude conception was one of many steps toward 
the modem hypotheses, which regard electricity generally 
as a mode of motion, some specifically as a polar oscil- 
lation," and which, requiring no improbably qualified 
ethereal fluid, tend now to substitute for the ether an 
extension of the atmosphere itself.'^ " 



LAYING WIRES UNDERGROUND. 



THE Gramme Electrical Company has taken the initia- 
tive, in regard to a thorough examination of the 
question of underground electrical communication, with a 
view to the adoption of some efficient system, which can be 
made use of by all of the various electrical companies now 
doing business in this city. 

Some time since, invitations were sent by the Gramme 
Company, to the Western Union, the Baltimore and Ohio, 
the Mutual Union, the American Rapid, the Postal, the 
Bankers and Merchants, and the Gold and Stock Telegraph 
Companies; the Metropolitan Telegraph and Telephone 
Company; the Manhattan, and Mutual District Messenger, 
and the American District Telegraph Companies; the Law 
Telegraph Company, the Holmes Burglar-Alarm Telegraph 
Company, and the seven electric lighting companies em- 
braced in the Gramme organization, to attend a meeting on 
April 2oth, to be held for the purpose of considering the 
subject of joint action by all the companies interested. 

Representatives of nearly all the companies attended the 
meeting, and also quite a number of prominent scientific 
men. 

After some discussion, the following resolutions were 
adopted : 

Resolved^ That, in the opinion of this meeting, the time has arrived 
when it is expedient to make an exhaustive examination of all devices and 
inventions pertaining to the subject of underground electrical communi- 
cation, with a view to determine whether any inclusive system can be 
found which will enable the electrical corporations to establish such com- 
munications. 

Resolved, That it is the sense of this meeting, that the public desire 
to relieve the thoroughfares from poles and wires, is quite in accord with 
the wishes of the corporations, and that the true interest of the share- 
holder is to be found in a permanent, inclusive, and protected system. 

Resolved^ That the problem presented to the corporations and the 
electrical engineers, is complex and difficult, and, in the opinion of this 
meeting, has not yet been fully solved ; that any system to be adopted 
must combine the highest efficiency with reasonable economy, and serve 
inclusive interests ; that while it is, perhaps, possible for trunk line tele- 
graphs to avail themselves of existing devices, it is not possible, in the 
present state of the art, for services connecting every house in the city so 
to do, without an expenditure so vast as to be prohibitory in most instan- 
ces, and that, therefore, hasty compulsory legislation is to be deprecated, 
as being destructive to useful and indispensable public conveniences. 

Rcsoh'id, That a committee be appointed by the chairman of this 
meeting, either now or hereafter, at his option, consisting of one delegate 
from each electrical corpn^ration invited to be present at this meeting, the 
Governor of the State and Mayor of this city, with power to add to its 
number, which committee shall be authorized to examine the subject in 
respect to its scientific, mechanical, legal, and financial considerations, 
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with power to adopt such course of procedure as may appear advisable to 
it, after such examination ; and, with the approval of the respective cor- 
porations, form a company in the collective interest, and consider such 
inventions and devices in that behalf as may prove to be indispensable to 
a successful installation. 

A meeting of the general committee was held at room 
47, No. 115 Broadway, at 11 A. M., April 25th. 

The committee consists of the following gentlemen : 

Time Telegraph Co., H. L. Bailey, Electrician ; Auto- 
matic Signal Telegraph Co., A. C. Richards, Treasurer; 
Metropolitan Telephone Co., J. P. Davis, Vice-President ; 
Law Telegraph Co., W. A. Childs, Manager ; Edison 
Electric Light Co., S. B. Eaton, President ; Manhattan 
I District Telegraph Co., H. W. Pope, Vice-President ; Mu- 
tual District Messenger Co., C. B. Hotchkiss, Vice-Presi- 
dent ; Brush Electric Co , T. J. Montgomery, Vice-Presi- 
dent ; Western Union Telegraph Co., D. H. Bates, Vice- 
President; Fuller Electrical Co., A. B. Chandler, President; 
Weston Electric Co., C. R. Flint ; Baltimore and Ohio Tele- 
graph Co., C. W. Price, General Manager ; Jablochkoff 
Electric Lighting Co., W. M. Ivins, President ; American 
Rapid Telegraph Co., F. H. May, General Manager; 
Holmes Burglar-Alarm, E. Holmes, President ; Gramme 
Electrical Co., R. R. Hazard, President ; Postal Telegraph 
Co., H. Cummins, Vice-President ; Bankers and Mer- 
chants Telegraph Co., G. S. Mott, S. S.; American Electric 
Co., Elihu Thomson, Electrician ; United States Electric 
Lighting Co., L. E. Curtis, Secretary; Fire Department 
Telegraph, Eliot Smith, G. S ; the State of New York, 
Grover Cleveland, Governor ; the City of New York, 
Franklin Edson, Mayor. 

Representatives of the Gold and Stock Telegraph Co., 
the Mutual Union Telegraph Co., and the American Dis- 
trict Telegraph Co. have yet to be appointed. 

The committee was organized as follows : 

Chairman, J. P. Davis ; Treasurer, R. W. Blackwell | 
Secretary, W. C. Behrens. 

Mr. J. P. Davis, Vice-President of the Metropolitan Tele- 
phone and Telegraph Co., Col. R. R. Hazard, President of 
the Gramme Electrical Co., and Mr. Frederick H. May, 
General Manager of the American Rapid Telegraph Co., 
were appointed to present nominations at the next meeting 
for the permanent sub-committees. 

Mr. Robert B. Minturn said : During the past week I have been in 
conference with members of the Legislature with reference to the bill, now 
before the Assembly, compelling companies using wires to place them 
underground. It is my belief, I am glad to say, that that measure will 
not pass at this session. I am satisfied, however, that a majority of the 
Legislature are in favor of the adoption of some similar bill. The efforts 
of those who are thoroughly convinced of its inexpediency and injustice, 
have alone prevented its passage. We must recognize the fact that this 
feeling in the Legislature is a genuine and honest one, and actuated by 
public spirit, though the lack of proper information on the subject makes 
it extremely liable to injure great public interests. There has been a lack 
of interest shown in this city ; a general feeling among the companies that 
no such ill-advised and injurious measure can possibly pass, but we must 
consider that the Legislature, and the public, are almost wholly ignorant 
of the difficulties to be surmounted. 

In the common interest, 1 urge the necessity of supplying the needed 
information, of showing that it is not unwillingness to spend money, but 
the difficulty of overcoming the almost insuperable obstacles which stand 
in our way, that prevents our acceding to the popular demand ; that we 
propose to deal with the problem, and are ready to adopt any feasible 
'system. 

This organization is one, I consider, of the greatest practical impor- 
tance, and I trust that this committee, which has so energetically taken 
the matter in hand, will be enabled to solve all the problems, and give 
the public a complete and satisfactory system. 
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Mr. W. M. Ivins spoke as follows : 

The importance of this subject has not been overrated by Mr. Min< 
turn. Its difficulties should be discussed with entire frankness, and the 
preliminary steps carefully considered. We are acting primarily for the 
benefit of twenty odd great corporations, and ultimately for the good of 
the entire public. Knowing, as we do, the feeling of our legislators and 
the public, the growing need of electrical communication, and the present 
condition of the streets, it becomes absolutely necessary that we now take 
decided, concerted, harmonious action through the most efficient commit- 
tees we can select. 

Representing, as we can fairly claim, the best scientific and practical 
opinions obtainable on electrical subjects, it is only fit that we should take 
this matter into our serious consideration, and by so doing, place ourselves 
in a position which will enable us to arrive at an imlnediate business con- 
clusion. 

Remarks were also made by Messrs. J. P. Davis, R. R. Hazard, A B. 
Chandler, T. J. Montgomery, and others. 

This seems to be decidedly a step in the ri^ht direction, 
and we hope that good results will come from it. 

While we think the agitation in regard to overhead 
wires is largely founded upon sentiment, it is, nevertheless, 
undoubtedly true, that many inconveniences result from the 
great number of wires which now encumber the streets ; 
and we have no doubt that the companies will find it, in 
the end, greatly for their advantage, for reasons of econ- 
omy, to place their wires underground. The subject, how- 
ever, is an extremely complicated one, and sufficient time 
should be given to it to thoroughly test the different sys- 
tems proposed, so that the best one may be selected. 



OUR PARIS CORRESPONDENCE, 



Paris, April 8th, 1883. 

THE French electrical companies do not seem inclined 
to attempt to introduce electrical illumination into 
private houses as the Edison company in New York have 
done. They do not feel encouraged to try such a costly 
experiment at a time when capital is becoming shy, and 
they prefer more remunerative, although less brilliant, oper- 
ations. Amateurs of electricity, and especially inventors, 
do not despair, however, of being able to replace gas by in- 
candev.ent lamps, and they are now directing their atten- 
tion to the only two methods which do not require the 
employment of electro-motive power in dwellings, viz., 
electric accumulators and batteries. 

I shall not discuss the question of accumulators at pres- 
ent; they are being carefully studied in France and Eng- 
land, but we must wait until time has confirmed the results 
obuined, and until a regular system of working shows the 
vrrvices that may really be expected. 

The knowledge we have of the battery will allow us to 
b-r more precise. We must affirm, ^priori, that the battery 
i-4U only be used for costly illumination, and that the cost 
uri\i be pijt out of the question altogether. Under these 
/ ifMj/rjutances, we find several systems presented and which 
ar*: rtov*:\ with regard to their details, if not with respect to 

pnri'ipl'.v . T • 

'I h': ^>/mptoir d'Escompte, in Pans, uses the electric 
;;/>• ou ;j );ir;^e scale by means of a Tarriant bi-chromate of 
V/'Ja b;itt':ry;' it is very ingeniously arranged, but it is very 
*:/^:ri^j'/': to work, .'irid not adapted for small spaces. 

M. (j:iMou 'i ihsandicr, the estimable manager of Za 
//a/urr, ha^ alv> made a very good modification of the or- 
*:f.4r/ bj rhrorn;iie of potash battery, so that by regulating. 
»/,' *,/*: of Un: zin^s and carbons and adding chromic acid, 
»/.A po)^/./at|/,r, ih retarded, and the element is regular and 
/>//.t«4/,t for three hours. This kind of battery would be the 
«^/U %uiMc tor lighting dwellings, as there are.no danger- 



ous or disagreeable emanations. When bi-chromate of pot- 
ash becomes ^o per cent, cheaper, as it is very likely it will, 
the battery will not be too expensive. 

The chloride of silver battery, which has been hitherto . 
confined to laboratories, is the object of two patents that 
have been recently taken out. One of the patents is taken 
by Mr. Mackenzie; the other by M. Scrivanow. It is diffi- 
cult to see any difference between them, except in the 
mounting. A small company has been formed to work the 
Scrivanow patent, but we very much doubt that results will 
be equal to the hopes .of the financiers, although some sur- 
prising experiments were made. By using chloride of silver, 
from 150,000 to 200,000 kilogrammetres may be stored in 
a relatively small and light element, but the high cost of the 
salt puts it beyond popular reach. It requires to have a 
regular passion for electricity to purchase batteries at 200 
francs per kilogramme, not to speak of having to use baths 
of a^ua regis, or of chloro-chromate of potassium dissolved 
in sulphuric or nitric acid. The chloride of silver battery 
may be suitable for medical purposes. M. Gaiffe has 
made a very serviceable model — or for electrical lishters 
for gas — ^as made by Mr. Boyd, of Lynn (Cheshire), by 
combining it with an induction coil; but we do not believe 
that it can be used (except in some special cases), for do- 
mestic purposes. 

However great may be our wish to see electricity sub- 
stituted for gas, it will take a long time before it can be 
realized. One of the greatest obstacles to be overcome, is 
the necessity of having a motor for driving the dynamo- 
electric machine; in addition to the trouble it gives — ^the 
expenses being distributed only over a small number of 
lights and for a limited time — there cannot be any economy 
in the use of the light. Neither must it be forgotten that 
the gas fixtures cannot be utilized, and thus we have another 
material loss. On account of all these reasons it can be un- 
derstood how the electric light can only be used for the 
present in workshops, stores, and establishments where large 
spaces have to be lighted up. Some details of the putting 
up the Jablochkoff candles in places in Paris or the neigh- 
borhood, will give the best illustration of this. Few per- 
sons, even in Paris, are aware that there are now nearly 
1,000 lights of this system in working order; some of them 
were put up four years ago, and a list of them will be the 
best evidence of the advantages of the electric light: 

Pare Monceaux, The city of Paris purchased and put 
up at its own expense the necessary apparatus for 16 lamps, 
12 of which have been lighted every evening for five 
months past. There are two of Gramme's auto-conducting 
machines worked by a half stationary engine. 

Magasin and Hotel du Louvre, Sixteen lamps were 
first put up in 1879, and the number was successively raised 
to 80 and 150. 

Magasin du Printemps, The temporary fitting up in* 
eludes 140 lamps; the number will soon be 164, and will 
be eventually 400. 

Grand Opera, Seventy-two lights have been put up in 
the dome to illuminate the painting of the ceiling on gala 
and ball nights. Three of Gramme's machines are used. 

Grand Hotel, Sixty lights, fed by three Gramme ma- 
chines, are used for the reception, dining, and reading 
rooms, and for the principal court. 

Hotel Continental. The court, dining room, and Moor- 
ish hall, as well as the entrances, are lighted up by 32 lights, 
fed by two Gramme machines. 

Hippodrome, Nine Gramme machines of 20 lights— one 
of them auxiliary— are used here, besides 140 Jablochkoff 
candles. There are used, in addition, 28 regulators, fed by 
28 Gramme machines (workshop type), for lighting the 
track. The motive power is supplied by two steam engines, 
each of 100 horse-power. 
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The whole of these establishments are provided with 
606 lights, to which those of the following establishments 
must be added ; Palace Theatre* 28 lights; Theatre du 
Chatelet, 16; Christofle (silverware), 6; Lemaire (optician), 
4; M, Menier (private residence), 4; M. Menier (stables), 12; 
Crespin (buitding yard), 6; Corpet (machine shop)» 24; 
Weyher & Richemond (steam engines), 6; Lecouteux & 
Gamier (steam engines), 6; Farcot (steam engines), 8; 
Batignolle Building Co., 20; Baudet, Donon & Co. (metal 
architectural work), 40 ; Escaude (metal architectural 
work), 6; Perin, Pauliard & Co. (machinists), 16; Jaeggi & 
Perard (machinists), 8; Solier & Co, (locks), 6; Rousin 
(cabinet manufacture), 4; Samuel (cars and wagons), 24; 
Comp. Genl des Petites Voitures), 8; Conservatoire des 
Arts et Metiers, 4; Rattier (electric cables), 32; Chantierset 
Ateliers de la Seine, 8; Comp. de Materiel de Chemin de 
Fer, 20; Ivry Forges, 16; Durenne (copper works), 16; 
Lamy (manufacturer), 6; Raynaud, Sechade, Gui & Co. 
(Ivry), 20. 

We thus come up to a total of 980 lights, without taking 
into account the temporary fittings that were made during 
the holidays; the lighting of the exhibition of paintings; 
the public works, etc. It may be concluded from this, that 
the primitive type of the Jablochkoff candle is, despite the 
so-called improvements of M. Jamin and others, more than 
ever appreciated. The absence of any mechanism, and the 
care given to its manufacture, justify the preference given 
to it by consumers of electric light. 

It is proper to observe, that the complicated mechanism 
of regulators has contributedj to a certain extent, in restrict- 
ing the industrial application of electricity. The slightest 
accident to the apparatus necessitated its being sent to the 
manufacturer; thus a double plant was required. The 
Jablochkoff candle possesses a marked superiority in this 
respect; and, which is only fair to recognize also in the in- 
candescent lamp — and this is, perhaps, their best recommen- 
dation of the latter, which, in so far as cost is concerned, 
has a hard struggle with gas. 

However, some factories in France have been lighted up 
with the incandescent lamps. A car factory at Saint Denis, 
near Paris, is lighted with the Maxim lamps, and accumu- 
lators are used. A more extensive trial has just been made 
in the workshops of hi. Buire, no fewer than 400 lamps 
being used. The cost per hour per lamp of two Carcel 
burners is about four centimes. The redemption and in- 
terest of the cost of fitting up, represents only one-half of 
their cost price. 

There is a movement at present to replace gas by elec- 
tricity in the Paris Grand Opera. Proposals have been 
made to the electric companies, and it is possible that the 
Edison company may be tempted to repeat the successful 
experiments that it had with the theatres of Brunn (Mora- 
via), and Brussels, The undertaking would be quite an im- 
portant one, as several thousand lamps would be required, 
and the first cost of fitting up — including apparatus, motive 
power, dynamos, and especially the cost of an engine room 
— would amount to two or three million francs. It is true 
that this would give the means of extending the electrical 
canalization to a number of houses, and distributing force 
and light in one of the richest quarters in Paris. The mat- 
ter is at present only under discussion, but we have every 
hope of seeing the plan adopted. 

We have a few words to say about the experiments made 
by M. Marcel Deprez in the electrical transmission of force 
in the shops of the Chemin de fer du Nord (Paris). Ac- 
cording to the report presented to the Academy of Sci- 
ences by M. Tresca, formerly sub-director of the Conserva- 
toire des Arts et Metiers, the product would not exceed 53 
per cent ; that is to say, the utilizable power, measured on 
the break on shaft of the receiving machine, does not ex- 



ceed one- third of the motive work, measured by the dyna- 
mometer. Such a result will only surprise those who 
judge of the power of a machine from theoretical formula. 
M. Deprez promised us, some eight months ago, by virtue 
of fundamental laws and equations, that he would have a 
return of 65 per cent, at a distance of 50 kilometres. He 
has only yet succeeded in keeping one half of his promise, 
and this without going further than eight kilometres. His 
experiments are none the less remarkable from a purely sci- 
entific point of view. They will be very valuable for his 
followers in this line, and will furnish savants with oppor- 
tunities for interesting experiments on the phenomena 
which take place in electrical machines while working. 

It appears from the observations of M. Tresca, that a 
loss of work takes place both on the generator and the re- 
ceiver, and that it is unaccountable, and that it represents 
for an average work of 10.39 horses^ 0.S4 horse-power on 
the generator, and 1.30 horse on the receiver, or, altogether, 
2.14 horse, or 21.5 per cent, of the motive work. A learned 
electrician, M. Joubert, has attributed the losses to self- 
induction, but we believe that this explanation requires fur- 
ther developing before it can be accepted. However, this 
is a fine subject for discussion, and lovers of calculations 
can tind scope for their talent. 

In a word, the experiments of M. Marcel Deprez have 
drawn public attention to the problem of the electric trans- 
mission of power, but without giving any satisfactory solu- 
tion for industrial purposes. 

Ph. Delahave. 



(Contribution from the Lftborttoiy of the Coopef Union, No, 1.) 

THE A P PLICA TION OF ELECTRO-CHEMISTR Y 

TO THE MEASUREMENT OF ELECTRIC 

CURRENTS, 



BY GEORGE G. GROWER. 




IF an electric current is passed through a solution, called 
an electrolyte, the solution is decomposed, the positive 
constituent (generally a metal) is carried to the negative 
electrode, and the negative (generally an acid radical) is 
Cvirried to the positive electrode. 

If the electrolyte is a solution of a metallic salt, and the 
electrodes are plates of the same metal, then the negative 
electrode receives a deposit of metal, and the positive loses 
an equal amount, because the acid liberated at it, dissolves 
the same weight of metal with which it was originally 
combined. The solution remains unchanged. 

The same current always carries over the same weight of 
the same metal, but if the metal be changed the deposit is 
also changed. It is directly proportional to the chemical 
equivalents, that is, the atomic weight divided by the 
valency, thus ; if a current is passed through a solution of 
silver, zinc and copper, for every 108 parts of silver 
deposited 31,5 of copper, and 32.5 of zinc will also be 
deposited. 

The practical unit of current, called an '* ampere** will 
carry over ,0104 milhgrams of hydrogen for each second 
that it acts. To find the deposit of any metal (in milligrams) 
by I ampi^re-second, all that is necessary is to multiply the 
chemical equivalent by .0104. 

This principle is practically used in the measurement of 
electric currents, as follows: 

The metal generally used is copper, and the solution is 
copper sulphate ; the gain in milligrams is divided by .329, 
and this gives the number of ampere-seconds. The fraction 
.329 is the weight of copper which i ampere deposits in one 
secoDd* 
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Several other metals may be used with more or less 
accurate results, but for very small currents, especially if 
working on shunts, even copper does not work well ; the 
only metal which can, for such currents, is zinc, and it has 
to be amalgamated. 

The ** Edison ** meter, which is the only electro-chemical 
meter of any practical importance, is constructed on the 
following principles. 

A small portion of the current is passed through a bottle 
containing two amalgamated zinc plates, and a solution of 
zinc sulphate. The current deposits zinc on one plate, and 
removes it from the other. Either the gain or loss could 
be taken, but the loss is preferred in practice. It is found 
to be more regular than the gain, because the deposit on 
the gain plate is not very adherent, and is easily shaken off, 
so that during weighing, if the deposit were used, there 
would be danger of error from its accidental loss. 

The fraction of the whole current, which passes through 
the bottle is constant, and is determined by the relative 
resistance of the bottle and shunt. As the resistance of the 
solution is different at different temperatures, it is necessary 
to put a spool of copper wire in series with the bottle, so that 
when the resistance of the bottle diminishes by an increased 
temperature, the wire increases the same amount, thus 
keeping the whole resistance (and, therefore, the fraction of 
the current through the bottle) constant. 

To prevent the solution from freezing, when the temper- 
ature is low enough, an Edison lamp is placed in the meter, 
which lights when the temperature falls to 40° Fahr., and 
goes out when it gets above that temperature. This is 
effected by a thermal spring, made of a strip of brass and 
a strip of steel riveted together. 

The brass expands and contracts more than the steel by 
changes in temperature. This causes the spring to bend 
more or less, and at the set temperature it makes contact 
between two platinum points and lights the lamp. 



PUBLIC ELECTRIC LIGHTING, 



A RECENT number of Nature referring to the operation of the 
Electric Lighting Act. passed during the last session of the English 
pariiament, saj's : Under the terms of that Act, licenses and provisional 
orders will be granted to local authorities, companies, and private individ- 
uals to supply electricity for the purpose of electric lighting over definite 
areas. A large number of applications for licenses and provisional orders 
have already been submitted to the board of trade, in a few instances by 
local authorities, but in the majority of cases by joint stock companies, 
formed for working one or other of the different systems for electric light- 
ing. A numbt^r of the "provisional orders" now beinjj promoteil lie 
before us, the majority of them being drawn in almost identical terms. A 
perusal of these documents cannot fail to impress the reader, firstly, with 
the great complexity of the question; secondly, with the extreme difficulty 
of striking a fair balance between vested interests and public convenience; 
thirdly, with the great am<nmt of knowledge and skill displayed in the 
drafting of these provisional orders. It is an open secret that not only 
the main outlines but also most of the details of these orders are from the 
hand of Mr J. Fletcher Mouiton, F.R.S , whom we must congratulate 
upon the success with which he has applied himself to the task of prepar- 
ing them. Now that parliament is once more in session we shall probably 
hear of further legislative propos;ils ; but if all provisional orders are as 
well and as wisely drawn as the majority of those before us appear to be, \ 
there can be little doubt that the necessity for separate further legislation, i 
and for the promotion of private hills for electric lighting will be removeil. 

As to the provisional orders themselves, it would be impossible within \ 
reasonable limits to deal with a tithe of the important topics which are 
therein <et forth. Many of the provisions are naturally directed toward 
questions of municipal rights and parochial law. Leaving aside all these 
matters we come to the more soienlilic points. Four separate systems of j 
distribution are recognized in the j)rovisional orders. These are ((/) 
** direct ' system, more familiar under the name of distribution in parallel I 
arc, with "distributing mains" throwing off "service lines" for indi- 
vidual consumers ; (/') '* storage " system, with service lines in parallel 
arc from »»torage batteries charged in series intermittently from a generat- , 
ing station ; (<) either of the above with " earth " returns ; (</) " series " 
system, supplying customers in one undivideil circuit. We may remark, i 
in passing, that it appears to us that the use of "earth" for return I 



should be in every case forbidden. If currents of the inteasity employed 
for electric lighting are sent through earth in our crowded cities, we shall 
have constant derangements of telegraphs, telephones, electric bells — in 
fact of all electric appliances which work by feeble currents and use earth 
returns Moreover, as *' earth " in practice means usually the employ- 
ment of existing gas pipes or water pipes as returns, the proposal to 
utilize "earth" for electric light returns, is doubly to be deprecated. 
Among.st other limitations set forth in the provisional orders are some 
which bind the " undertakers" to lay down their mains within two years, 
some which prescribe the hours during which the supply of currents must 
be maintained, and some which limit the conditions of supply. Amongst 
the latter we observe, in several of the orders before us, that it is proposed 
that *' the potential at corresponding points of the positive and negative 
distributing mains shall differ at each ix>int by a constant difference, not 
being less than thirty volts, and not being more than four hundred volts. " 
And that " such constant difference of potential" is to be termed ** the 
standard pressure." It is to be hoped that the board of trade will be 
much more precise in its limitations. Thirty vohs is so low a ** pressure " 
as to be practically out of the question except with a gigantic outlay in 
copper conductors, whilst four hundred volts is equally inadmissible on 
account of the danger to person. No less an authority than Sir W. 
Thomson has said, that nothing above two hundred volts should ever be 
admitted into a dwelling house. The provision, that '* the standard pres- 
sure may be different for different points of the said mains, and for differ- 
ent hours during the period of supply " is bad, and if permitted will 
greatly militate against convenience and uniformity in using the current 
both for light and for motive power. Where the undertakers distribute 
•' alternating " currents it is provided that the mains should have a " con- 
stant (?) difference of potential," or standard pressure of not less than 
forty- five and not more than six hundred volts. Here again we think 
that the board of trade might very wisely insist on a further restriction. 
If steady currents at a pressure of four hundred volts are dangerous, 
alternating currents at four hundred are far more so Yet, here the under- 
takers talk of six hundred ! Indeed, considering the risks involved, and 
the difficulty in distributing alternating currents through long lines or lines 
where there is great self-induction ; and also considering that the supply 
of electric currents is not for lighting alone, but for the providing ali) of 
motive power, it would not be any loss to the public if the use of alternat- 
ing currents under the provisional orders were absolutely disallowed. It 
is true that the patentees of certain specific forms of machine might cry 
out loudly against such a prohibition ; but the public would be guaranteed 
against one source of danger and difficulty. According to the orders, the 
undertakers may charge consumers either by the amount of electric energy 
consumed, or by the quantity of electricity supplied, or by time, or by a 
yearly agreement. In connection with the first of these methods, the pro- 
posal is made to call by the name *' one unit," the energy contained m a 
current of 1000 amperes, flowing under an electro-motive force of one volt 
during one hour. Most of the provisional orders name sevenpence per 
unit as the price of electrical energy. We have here, for the first time, an 
actual quotation price for energy ; a fact which should be interesting to 
those who have striven so hard to drive into the popular mind exact ideas 
concerning energy and its conservation.* One **unit" thus defined for 
commercial purposes being 1000 volt-amperes (i.e. 1000 watts) for one 
hour, and one horse-power being 746 watts, we see that the scale of pay- 
ment is about 5^^ pence per hour per (electricxd) horse-power. 

Into the further provisions for the inspection and testing of mains, the 
inspection of meters, the testing of insulation, provisions for safety, and 
fKinalties for default in supply, we cannot here enter. Suffice it to say 
that there is no detail that does not appear to have had thought expended 
upon it, no provision that is really superfluous or harassing, no possible 
want or eventuality that does not appear to have been anticipated. Such 
masteriy treatment cannot but greatly facilitate the work of the board of 
trade in agreeing to orders and licenses, and will tend to bring about 
unity of method in the organization of the actual work of laying down 
town supplies so soon as such orders and licenses shall have been granted, 
If it be true that the effect of the Electric Lighting Act has been to pro- 
duce a temporary lull in the progress of electric lighting, we are convinced 
that such a lull will be in the end an unmixed g(xxl, since it gives the op- 
portunity for thought to ripen, and for projects and inventions to mature, 
if not to survive. Two dangers indeed seem yet possible in the future of 
public electric lighting, and either of them may be sufficiently serious to 
damage public confidence in this new industrial factor. Firstly, some 
better guarantees ought to be insisted on that the companies or other par- 
ties who obtain orders or licenses, as undertakers, should be possessed of 
capital adcHiuate to carry out the projects in hand. A very hasty glance 
at the list of applicants for provisional orders will suffice to show that this 
fear is not unfounded. Secondly, it ought to be made impossible for a 
company which has obtained an order for any limited district to delegate 
the responsibility of supplying any section of such district to a sub-com- 
pany. No comixmy should be allowed to hold a monopoly (if the limited 
monopoly created by the provisions of the Electric Lighting Act be a 
m()no{H)ly at all,) of a single square yard of territory which it cannot with 
its own re«^ources supply uniler the terms of the order or license which has 
been granted. If this principle be not upheld, serious abuses wiU creep 
in, to the detriment of progress and in contravention of the interests <M 
the public. 
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On the arst of every month there is a dinner at the Caft 

Durand. in Piim, of French elect rkians, 

Thk BOAkD OP CITY TRUSTS of Philadelphia, acting for the 

Girard estate, propose to illuminate apart of Deluware avenue. 

Thk Davton Elrctrjc Light Com p a ?^v have tiiicly ordered 

an additional insLallalion of one hundred and twenty of the standard 
lii^hls of the Fuller Electrical Company, for use in connection with the 
large plant already in ojjeration in that c\ty of South-Westcm Ohio 

The FiTixER Electrical Company have lately applictl to the 

Common Council of the city of Brooklyn, for permission to c5tabh*sh a 
system of general illuminatJon for the streets, stores, and olher liusiness 
buildinjTs throughout all the principal streets of that city. 

TifK SKVF-NniKNTir nuLLEriN of the Edison Company reports 

many recent important plants of the company^ vi/.. : Village lighting »'it 
Rosellc, Neu' Jersey; New York Commniiai Aiivcrtiser office; Dakota 
apartment building; village plant at Brockton, Mass., as also many others, 

— — A \riE.NNA PATEK says that the electric light has been introduced 
in the wards and operating room of the General InHrmary in that city. 
There 15 a jxirtable as well as a fixctl Inmp in each ward. The accumti- 
lator system obviates the necessity of the dynamo working at night, but it 
stat^ that it is too expensive for general adoption. 

At the annual convei^LKione of the French Physical Society, M 

Trouve exhibited some of his new bi-chromate batteries at woik; and at a 
reception recently given by the manager of the Society Fdison, each lady 
dancer was presented with a hoiii]uet, in the middle of which shone a tiny 
Eilison lamp, feil by a batter}' devised by M, Trouvi-. 

AccnRfiiNG 10 the recfnt experiments of M. G Fousscreau^ 

the electric resistance of glass diminishes considerably on being temperctl 
On the other hand, annealing tempened glass restores its higher resistance. 
The same may be said of tempered crystal. The resistance of glass tem- 
perctl, or con tempered, provided the glass is not unduly heated, is found 
to remain constant. 

Th^ Ai'rottaut publishes an article from M, Napoli, electridan to the 
Great Eastem Railway of France, showing that electricity suppiies a 
less ponderoiis motive power than steam for propelling balloons. fJe 
supposes that 3.230 grammes of material is enough to generate, by means 
of Hunsen elements, an electric current able to give with a Gramme 
machine of a convenient construLtion, one horse-power working during an 
hoar, 

It is stated by the foreign papers, that at a large number of 

private and official st'ir/ts in Paris this winter, ihe cle<"tric light has been 
used from storage batteries in a very simple manner. The accumulators 
arc carried in a vehicle which is stationed in front of the house* and 
electric wires are conducted into the building thrriugh the winilnws. 
Incandescent lamps are placed in the ordinar)' cindclabras, and the lilting 
of the most complex lighting is an affair of a verj' few hours, 

TilK E^'rnini^ 7\iei^mm, says : A new time l>all similar to the 

one an ihc Western Union building. New V'ork city, has been erected on 
the new Packer building at Mauch Chunk, Pa,, by the Lehtgh Valley 
Railroad Company. The ball is connected by wire, at noon daily, with Mr. 
James Hamblct's clock in the Western Union building, New York, and 
is dropped by a signal sent at I2h. 5m. New Vork time, which is precisely 
noon of Philadelphia time, the biter being the standard time for the Le- 
high Valley K ait road Company. 

F*»K A MAN of muscle, a prodigious negro in Providence is the 

ablest man in Rhode Island. He is retained as an expert by an express 
company, in lifting casks, and fighting the law of gravity, generally. 
Recently, when in the g)'mnasium attached to a club room, he was chaU 
tengcd to exhibit his strength, and first drew himself up by rings 
hanging from the ceiling. These rings formed the terminals of an elec- 
tric balter)\ anti when he had raised himself, the circuit w^as closed— 
contmcting the muscles so that he could not lower himself to the floor. 
When the current was switched off, he left, saying that he did not wish 
any more gymnastics. 



AunuT the first oh January, some of the large clothing 

houses at Newark discontinued the iise of the electric light, which had 
been fumishe<l to them from the Weston lighting station, in that city, on 
the ground that, at the prices charged » the electric light was more ex- 
pensive than gas. Although the gas company has furnished them wnth 
gas at exceptionally low rates, several of them have recently put in the 
electric light again, having found gaslight very unsatLsfactory. both to 
themselves and to their customers, after their experience with the electric 
tight. The other clothing firms will, pnobably, follow their example. No 
roluction, as we understand, Has been made in the prices charged by the 
clcclric light company. 

A London paper states, that I>r John Hopkinson delivered a 

lecture last week before the Institution of Civl! Engineers, " On some 
Points in Electric Lighting," in which, after dealing with several thco* 
retical points, he said that, at present, lighting by electricity in l^ndon 
must cost something more than lighting by gas. The electrician could 
not look for much advance in the economy of the engine an<l boiler, and 
dynamos are already so good, that I here is not much chance of greater 
efiictcncy being found in them, though their prime cost will stxm be 
greatly reduced. If is hope of obtaining greater e<'onomy is based upon 
itxjssiblc improvemenfs of incandescence lampn, h has lK.*rn shown, that 
by working the lamps at high pressure, n marked n'onomy of power can 
Ljc obtained ; but then, they so^m break down. In ordinary jwactice, for 
instance, from 140 to 2otj candles can be ot>tained per horse-p^wer actu* 
ally put into the lamps ; btit he has seen as much as 1,000 candles pno- 
iluced by one horse power— only that was for a short time, as the ^\\sk' 
incnts so*in break down. The problem, then, is to improve ihc lamps, 
so that Ihey will last a reasonable time when pressed to their highest etlj- 
ciency. and Dr. tlopkinson evidently thinks that will be dc»ne. 

A WAstHNoroN httst'ATCII, of April fith,says: The Bell Tele- 
phone Company has ct>mmenccd an agitation which will scarcely have the 
result that the company desires, as it will be very likely to open the tjucs- 
lion of the patent laws in the next Congress, anrl possibly may secure the 
enactment of a statute which will provide that the United States tinveni- 
nienl sha.ll he entitled, at all times, to make use of any pfUcnts without 
charge It seems that the ITnitCil Statc^i signal oflice h;te a man in its 
employ, Sergeant Eccard, who has invented a very tisefid telephone, and 
I who has combined his receiver with the titay, Phelps, and Edison tmns- 
mittcr. The result of this peculiar combination is to oljtain a very much 
|stronger telephone than the Bell ; one which is adapted to harder work, 
and which is less liable to get out of adjustment The signal service 
officers claim, that while the Eccard combination is adapted to cerlatn 
special service, the Deli telephone is not adapted to it at all ; but the Ml 
company proposes to insist^ not only that the Govemn»cnt shall not use 
this combination, but that it shall tleslroy all telephones which are not of 
the Hell p.itent. The subject is to be rcftrrcd to the Altorne)*-* irneral, 
V'arious attempts have been made at different times to enact a law which 
should provifle that the (iovernment, in consideration of granting a pittent, 
should h.ive the right to the use of pnlen*s. The Bell company has 
probably fumisheii the text for a general dis^-ussion of this whole subject 
in the next Congress. 

Mr, C J, IL WoODBUKV, of Boston, read before the Fr^ink- 

Un Insritutc, at Philadelphia, on the evening of the iSth of April, an inter- 
esting paper on " Portable Electric Testing App.iratus,'* In referring to 
the fire risk by electric lighting he sai<J : *' It is not necessarj' at this time 
to recount any of the Ttres caused by elect ric lighting, but I am not aware 
of a single lire of this nature, which, in the light of present knowle*lge up* 
on the subject, is not to be considered as a preventable fire With pro- 
per .-ind rf^w^/;f;/*A/ at tent ion to insulation, constmciion of lamj>s anci of 
switches, and in the incandescent sj^stcm also, the proper size of conduct- 
ing wires and t^.W safety catches, there can be so litilc opiKUtumty for 
tire from electric lights that, under these conditions, it forms the safest 
rhethod of illumination* 

NT ost of the fires and other difUctdtics with electric lighting apjvirnius 
h.'ive been caused by the ilivcrsion of ihe current from the S)'Stem at dis- 
tant points, each leading to the c.mh, and very few accidents due to a 
conductor making a cross between two .rdj.icent wires. Two contacts arc 
ret|uircd in order to form the complete circuit necessary to estjd»lish an 
electric current. If a single conductor leads to the earth, only a second 
one is necessarj^ to <livert a portion of the current from the system to the 
earth, the relative quantities of the current seeking the two paths, being 
inversely projxirtional to their electrical resistances of the conductors. 
Mr. Woodbur)' exhibited a portable instrumetU* for the pur|iose of elec* 
trie testing, designed by himself, and which seems to have much merit. 
It requires no clcctriaU skill for its use, is not affected by lime or tern- 
pcriture, can be used in any position, and has sttKxl the lest of over a 
>ear's constant use, without accident or deterioration of any nature. 

* FV>r illnfttratton ftstd deMcrl|»tion of Lids at>r»«rftlaa, mw KuK.<Titroi4M, Vol. i., 
page 2U*. 
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M. TROUVfi IS STATED to havc considerably improved the 

bi-clironLite battery in the matter of permanency, by super-saturating the 
liquid. He takes 150 grammes of bi>chromatc of potash powder to a litre 
of water, and after shaking, adds, drop by drop, 450 grammes of 
sulphuiic acid. The liquid warms and the salt dissolves, while no crystals 
are formed on cooling, nor are chrome alum crystals deposited in the cell. 
The elements are arranged with two carbons to each zinc, the latter being 
so pbced that it can be withdrawn from the solution. With twelve 
elements and the solution above described, it is stated that ten incande- 
scent lamps can be kept at work for five hours, each lamp going ten 
candles. The E. M. F. of the cell is stated to be 2 volts with fresh 
solution. 

Nature SAYS : It is undoubted that Gramme was the first to 

construct a dynamo-electric machine with continuous induction, using 
(independently of Pacinotti) a ring-armature, similar to Pacinotti's ring. 
But regarding the question, who it was that first produced continuous 
dynamo-electric currents, and so was the first to combine, experimentally, 
the principles of Siemens and Pacinotti, Prof, von Waltenhofen offers 
proof (IViet/. Ann, No. 2) that this priority belongs to Prof Pfaundlerof 
Innsbruck. In 1S67, Herr Kravogl, of Innsbruck, showed his electro- 
magnetic motor at the Paris exhibition ; this consists of coils forming a 
hollow ring which rotates round a horizontal axis, while it incloses a bent 
cylindrical rod, tending by weight to take the lowest position, but kept 
suspended in a certain raised position by currents in the coils, whereby also 
the ring is rotated In a letter on this machine, in 1867, Prof. Pfaundler 
proposed to apply Siemens's principle to it, and get electric currents from 
mechanical work of rotation (the battery being included at first with a 
shunt, then quite excluded). This he tried and effected about three 
years later, as a letter dated February \ ith, 1870, records ^ Thus Pfaundler 
seems to have produced continuous dynamo-electric currents before 
Gramme, and to have indicated the possibility of getting such currents 
from the Kravogl ring machine in the same year (1S67) as Siemen's inven- 
tion of dynamo-electric machines acquired publicity. 



B U SIN ESS NO TICES. 



WANTED — A clean copy of The Electrician, of August, 1882, 
for which fifty cents will be paid. Address, W. J. Jenks, 
Brockton, Mass. 



ONE of the Commissioners of the Franklin Institute to the Vienna 
International Electrical Exhibition, will take charge of American 
exhibits, and correspond for a few American papers while in Vienna 

Address Carl O. Hering, 
University of Penna. , Philadelphia, Pa. 



WALTER K FREEMAN, Electrical and Mechanical Engineer; 
Twelve years' experience in the manufacture, construction, and 
management of general machiner>', and electric lijjhl apparatuses. I^rge 
facilities for the manufacture of new and special machinery. 

Particular attention given to working up new inventions, drawings, &c. 
Reference of the highest character given as to capacity and ability 
Specialty made of electric light m.ichinery. 

38 East 14th Street, Union Square, N. V. City. 

THE West India Telegraph and Telephone Co., Limited. 
Capital slock, $I50,(XK): shares, $10 each, full paid, and non- 
assessable. Transfer office. Long Branch, New Jersey. This company 
has acquired, and owns, all the telei)honic rights, formerly the property of 
the Continental Telephone Co., and Tropical American Telephone ('o , 
for the exclusii't' rights to operate on the islands of Ilayti, San Domingo, 
Jamaica, Porto Rico, V'i<iue Culebra. St. Croix, and St. Thomas. This 
company Inty their telephones and transmitters. A portion of the stock 
is offered for sale. 

Address the company, Chillicothe, Ohio. 



BOOK NOTICES. 



MISCELLANEOUS. Literary, Scientific, and Historical 
Notes. Queries and Ansvvkrs. for Teachers, Pupils, and 
Practical and Professional Men. N. B. Webster, Editor. J. C. 
and L. M. Gould, Publishers, Manchester, N. H. A lO page monthly. 
Price, $1 a year, in advance. 



ELECTRO-MAGNETS ; The determination of the elements of 
their construction. Translated from 2d edition; T. Moncel 

D Van Nostrand, 23 Murray Street, New York. 



THE Modern Service of Commercial and Railway Tele- 
graphy, by J. P. Abemethy, Superintendent Telegraph. Cleve- 
land, Ohio. 2d edition. 318 pp. i2mo. Published by the author. 

This volume forms a valuable contribution to the subject of the prac- 
tical operation of the telegraph. It is addressed directly to the needs of 
operators, and those directly connected with the practical management of 
telegraph systems, and treats of the fundamental principles of the subject, 
without digressing into any hypothesis and mathematical formulae of 
electricity, which would hardly be germane to the scope of the book. 
Matters which come to every one connected with the telegraph, in a prac- 
tical way, are printed as a question, in italics, so as to enable the reader 
to fix upon the subject matter which he seeks. It is written in a clear 
style, and is of value to every one connected with electrical matters. 



BERLV'S ELECTRICAL DIRECTORY FOR 1883 —Published 
by W. Dawson & Son, London. — This, the second annual issue, 
is a most important improvement, and seems to foreshadow, in many 
ways, the " growing growth " of the electrical industry England, the 
United States, Canada, France, Germany, Russia, and Belgium, have 
furnished the copious lists contained in the 670 pages of the volume. 
The work is well printed on good, calendered paper (so seldom used by 
transatlantic publishers, except for works de lnxc\ and is strongly and 
tastefully bound in cloth. Several useful tables and formula, relating to 
telegraphy, electric units electro-motive force, &c., arc given, which will 
add to the practical merits of the work. It might be objected that there 
are too many of the *' classified trades" represented, but as the publisher 
says : '* The public have answered this question themselves, by contract- 
ing specially to have some of the more indirect trades brought under the 
notice of the large electrical trading companies and electricians. " While 
so many trades and industries are seeking the custom of electricians, the 
latter, too, will be glad to have the addresses of the best makers and fur- 
nishers of the manifold materials they require in their industry. A direc- 
tory is essentially a book of changes, and thus, like an almanac, becomes 
of less use as it grows older, so that many errors are inseparable from 
such a work as the present. Mailed, registered, on receipt of $2.60. 
Address, Cumming & Brinkerhofp, 219 East i8th Street, N Y. 



THE Electric Light in Surgical Diagnosis, by Roswell Park, 
A. M., M. D., President of the Chicago Electrical Society, etc., 
22 pp. 8vo. Chicago. 

By the same, 
Secondary Batteries; and the so-called Storage of Elec- 
tricity. 16 pp 8vo. Reprinted from the Chicago Metiical 
Journal and Examiner, 

Not many years ago, electricity was brought to the fore, as the com- 
ing element in medical science. Unfortunately, it fell into hands incom- 
petent for the work, and it was proclaimed as a panacea, for all the ills 
that flesh is heir to. Changes were rung upon old proverbs ; '* throw 
physic to the dogs, electricity is life," and other half truths were announced 
as facts. The revulsion of feelings, in the skilled members of the medi- 
cal profession, and the broad common sense of the more intelligent portion 
of the community, against such extreme, and untenable grounds, resulted 
in giving a set-back to the legitimate uses of electricity inhuman disease. 

Some of the later forms of secondary batteries, and incandescent 
lamps, afford the medical profession with new methods, and increased 
means, in diagnosis and operation. 

Dr. Park presents a clear description of the apparatus made by Leiter 
(of Vienna), for the purpose of illuminating the interior of the body, by 
incandescent lights. Instruments for lighting the interior of the throat, 
rcsophagus, stomach and bladder, are shown. 

They consist of m(xlifications of specula with a platinum coil at the 
end, which is kept at a state of incandescence by an electric current, from 
a Faure secondary battery. The circulation of water, in a water jacket 
around the platinum, prevents any injury from the heat from the platinum. 
Only three sets of these instruments have ever been sent to this country ; 
and their exi)ense, as well as the special training necessary for their opera- 
tion will probably restrict their use for the present to large hospitals 

In using platinum coils, it does not seem as if Leiter availed himself 
of the latest state of the art of incandescence lighting. A carbon fila- 
ment in vacuo, would certainly give more light, when a given quantity of 
heat was radiated from the lamp. In a paper, recently read by Dr. T. 
Oliver, before the Northumberland and Durham Medical Society, an 
interesting tlescription was given of the use of a small Swan incandescent 
lamp "about the size of a bean" which gave two candle power when 
fed by two cells of grove battery. He was able to sec the interior of a 
cyst in the liver, by inserting the lamp and speculum in an incision made 
for the purpose. 

These uses of electricity are full of promise, alike to sui^geo&s and to 
electrical inventors. 
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Holmes, Booth & Haydens, 

MANUFACTURERS OF 

SHEET BRASS. BRASS WIRE, RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 
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No. 40 CHAMBERS ST., 

NEW YORK. 



: AN1> : 

''K K** Insulated Copper and Iron Wire. 

Tlie Iron is Specially adapted for Telepliono Use. 
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No. 



606 COMMERCE 

PHILADELPHIA. 
Works at Waterbury, Conn 
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18 FEDERAL ST.p 

BOSTON » 



G, W. HTJBBELL, Prea. 



F. T. FEAREY, Sec aod Treaa. 



THE AMERICAN 

Electric Storage Company. 

The patents and mrentions owned by tliis conrpany^ inctnding 
tliose of NATHANIEL S. KEITH, cover the ftindamental 
principlei* in the manufacture and use of what are known as 
Secondary or Storage Batteries*, AceuniuIatorH, or 
Electric Kej*ervoirH, and have priority over all others in the 
United States, 

Our Reservoirs were invented some years since » and tlien em- 
bodied ail tiie essent ml features of the storage Itattei^ies or accttm- 
ulators of the present day. We are now contesting the question 
of prioritv of invention with Faure, Brush and others. 

We oftcr for sale valiiattle territory riglits in the 
United States. 

Responsibie parties can make favorable arrangements with us 
at the present time ; perhaps more so tlian when tbe work is more 
fully developed. 

Proper references should always accompany applications. 
Address all communications to 

Tlie American Electric Storage Company, 

792 Broad St., Newark, N. J. 



^EQUITABLE^ 

Life Assurance Society. 

or THE UNITED STATES. 

No. 120 BROADWAY, New York, 



JANUAKY 1, 18S3. 



(On 4% per cent. BaaU.) 
Assets, - $48,025,751 
I^iabilities, 37,;ill7,076 



Surplus, - $10,658,675 Surplug, 



(Oq 4 per cent. Basif.) 
Assets, - $48,025,751 
Liabilities, 39,040,454 



$8,076,296 



ARO AND INCANDESCENT LICHT. 



THE 



United States Illuminating Co. 

59 Liberty St., New York. 



Ratio of Surplus to Liabilities of the leading life insurance 
companies on a four per cent, basis : 

Equitable............. $48,095,751 $39,949,454 $8,070,290 msi 

New York ,._. 50»800,3eO 43,760,183 7,040,213 1R.()9 

Mutual, N. Y 97,901,317 93,349»1>03 4,011,414 4,94 



Tlie amount of New Business transacted in 1882 by tlie 
Equitable Life Assurance Society exceeded the largest husinesa 
ever done by any company in one year. 



Sole Grantee of all Patents and Klglits 
owned by 

THE DMITED STATES ELECTRIC LIUHTIHS CO., 

for the City of New York and vicinity. 



Tbe Machines and Lamps manufactured for this Company arc under 
patents of Mas^im^ Weston, Fariner and others, and 
comprise all the lateat improvements in Electric Lighting^. 

EUGENE T. LYNCH, 

Prefldftat. 



INBISPUTABIiE INSITRAirCE 

AKD 

PK05IPT PAYMENT OF CLAIMS. 

Tlie Equitable liaving declared its pohcie^, over three 
years in force, to be Jiidi8|>iltabtey will pay all such indisput- 
able pohcies at maturity^ without rebate 01 interest, immediately 
alter the receipt at tlie Society's office iu New York^ of satiafac* 
tory proofs of death, togetlier with a valid and satisfactory dia- 
charge from the parties in interest. 

HENRT B. HYDE, Presidents 

JAMES W. ALEXANDER, Ist Vlce-Pres. 

SAMUEL BOHnoWEp 2d Vice-Pres. 

WILLIAM ALEXANDER, Secretary. 



IMe hihumnce Agents desiring to connect themselves with 
The Equitable Life Assurance Society, in which they will 
enjoy the greatest facilities for transacting businesa, may com- 
mtimcate with the officers at 120 Broadway^ N«^ Xw>k., 
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TSE ELECTBICIAK 



PATENTS FOR MIRCH IMD ilPRIL, 1883. 



I74,ft79 
»74,Sfi2 

274,022 

ST4«744 
974,664 
S74,6sa 
^4,804 

sr74jos 

974.710 

874.748 
274,522 
i74,«&a 
' »r4,677 
«74,55l;r 



MARCH 27th. 

BtlJ, El«lrJc» 0. P. De Rcdon. Paris, Fniuce. 

C'ahL.^ '-' ' ' *v«tictorf, 8i I spend lug, C. E. Cblnnock, Brooklyn. N, T. 

£ 4ior. S, J, WAlUce. Keokuk. Iowa. 

Fl , Conduit for. W. H. Johiisione, Philidelphli, Pa. 

KJ' ^ .. av... ' wi.duiror O. P. Barker, PbJiiiddphiQ, Pa. 

iDtDlated Wire for Electrical PurpoacN. T. II. Thompson, Watcrbnry. 

Conn. 
lofulatinK Componnd for Electrical Wires, J. F. Martin, Chicago, 111. 
inj-philor, Eleclric \^ Ire. W, H, Rtiff. Pijiladdphia, Pa. 
Lmiip Bracket, IncandeK't'nt <Be-l^»nt). E. Weeton, Newark N, *F. 
Lump, Eloctric-arc- J, Dn 8bajie, South Bend, Ind. 
Lamp. Incadd* gcciit Eleciric. C. G. Perkin*?, C2iindc!ii. N. J. 
L»n)p .Switch, IiiCttndeHccnt Electric. CO. Pcrkina, Camden, N. J. 
lijghtniii}; Condnctor, J, H. Coon. Dea Molnea, Iowa, 
BccoiidHry Better) , A.J. Martin, Catelcill, N. Y. 

Telet raph or TeJepLone Line«. Condtiit for. S, Brentano, New York, 
, K. Y. 

Tclciffaph, Printing. O. B. Scott. Brooklm, N* Y. 
Telcgmph, PrintlnK. S. D. Field, New York. K. Y. 
Tclcsrniph Wir« Conduit, Undert»TOund. A. Hloan, Newark, N. J. 
Telegraphy Appflmni*. Ek'<:tric. P, E. Derez, Nt*w York, N. Y* 
" ■ ■ le. T- A Edison, Mcnlo Park, N. J. 



S75,428 laanlatlng Subtorranoan Electric Cmblea, Mold for. S. F. Bbeib 

New York, N. Y. 
S75,S45 Lamp, EJectnc arc. J. B. Allen. SpHn^eld, tU. 
275,613 Lamp, TncaDdeaclnir Eluctric. T. A. Edi-on, Menlo Park, X, J. 
^fi,fll£ Lamp*, M an fact ore of Incondcftclng, T A. Ediaoti Menlo Park, K. J* 
'{ 175,780 Lampi. Ac, Moldinir Biilb« for Incimdeftccnt Electric, A. Swin^ r 



Telephone 

Telephone Call Cirttolta, Pole Changer for. E. E. Bawi«], Waahlngton, 

»74,nOS Telephone Exchange Circnit. A. 8. Hihbard, Milwaukee, WIp, 

374,657 Telephone Excbang« Signaling Circuit and Apparatns. T.N.Yali, Boaton, 

Mriw. 
ia74,57l$ Telephone, TrammiUing. T. A. Ediaon. Henlo Park, N. J. 



APRIL 3rd, 



S, 4,^904 

S7Ik,l7Q 
S7M89 

t7a,S90 
275,00« 

fl74.dm 

27:^.170 
'JTi.lTl 

'!'::>. Mt 



5r74,0()6 
S75,d9«^ 
875.834 
S7S,ld6 

975,105 

975,181 

275,178 
S75,atO 



975,510 
«75,4W 
975,4«4 
975,485 
975.408 

S75.748 
27B,:49 
37.%, 440 
275,?«*3 
275.540 
27;^,ii(W 
a7.'»J76 

\ 975,?i'^ 
~^^7"\1! 



C, F. Broslip 



Lnnip, KlL'Ctrlr arc, 

Limip, KlecTric-arc. 

Lamp. Eire trie arc. 

Tvnnp. KlM^'tric-arc. 
■lire, 
trc. 



Carbon ]V>d or Stick, and mechanlam for making the same. 

Cfevi'liind. < Jhio. 
Elcr- p' - ^ D T\^\A, New York. N. Y. 
Ell ^, Safety 8df closing 8hant Switch for. E. Thorn- 

L'onn. 
Eictirji; \.\^i\\ \ in iurj4, Safety Stilf-eloaing Shunt Switch for, B. Tliom- 

Hon, New Britain. Conn. 
Electric MttChiiie-4, ArmAtiire for Drnjuno. E. A. Edwards. Cluclnnatit 

Ohio. 
Electric Signaling Apparaltin, Automntic. F. B. Wood, New York, N. Y* 
EU^ctric \\ IP**, Undeigronnd Conduit for. O. Clay, Philmdelphia, Pa. 
La tT . '" ' arc. J . A . Dal xel I, Ne w York , N , Y. 

D'li irc. B. A. Edwanlj*, Cluciiinflti. Ohio. 

L4M. ikfc. E. A, Edward"*, Ciiicinnnti, Ohio. 

Ljini['. I.J. riric tire. E, A. Edwardi*, Cincinnniti. Ohio. 
Ljinip, Electric jupc. E. A. Edwards, i'iuclnnuti, Ohio. 

E. A. Edward^, Clnclinmli. Hhio. 
K, A. Btlwardi", Cincinnati. Ohio. 
J. R. Finney, Pitiisbtirtr, Pa. 
J. B. Finney, Pltlphnrg, Pa. 
S. F. Van Ctooato, Ne« York, N. Y. 

F. G, WttterhfHi^i', Bacraniruto, Cal, 
'''•rHc. G.J. Mnrdock, BiiitjUumton, N. Y. 

>^ 'T hine, S, Marcofi, Vienna, Austria Hrmgarr. 

Ri' ric. H, C. Nieholaa. Moant Waahington, Ohio. 

Kill i ;;♦, Electrical Connector for. S, D. Field, New York, 

N. 1. 
Secondury Batti'ry EU incnt. C. F. Brash. Cleveland, Ohio. 
Telegraph, AatomaLiC Priming. A. F. Si> F. B. Johnaon, Brooklyn, N, Y. 
Telisgrapb, Duplex. J, E. Fenn, ElLKitbeth, N.J. 
Tel^irapha, Polarixed Relay for (^uadruplex. G. W. Oardauler, Brooklyn, 

Telegraphic Cond^cttirfi, Supporting and Prcsei-ving. J. O. Green, Brook- 

Tele^piiY, Receiving Int*trnment for quadfUplex. S. D. Field, New 

Telephone, Sptuiking. S. D. Field, New York, N, Y. 
Telephone Tr&njsmrtier. E. L. Wilaou^ Boston, Maaa. 
Telephone Circnlta, Automatic Signaling Apparmtne for. T. N. Vail, 
Boaton, Mass. 

APRIL lOth, 

Biectric-arc Light. Ct. J. Murdock, Bingbamton, N. Y, 

Electric Cable, W. J, Philips, and O. L, Kltaon, Philadelphia, Pa, 

Electric Cable. S. F. Shelbonrnc, New York, N. Y. 

Electric Cable, Subterranean. S. F. She 1 bourne. Now York^ N* Y, 

Electric Cahlea. Machine foi Manuracturlng. W. J. Philipa, and G. L. 

Kition. Philadelphia, Pa. 
Eleciric CoTjdisrtnr. Flexible, S, Bergtnann, New York, N, Y. 
Electric I i'«, Connection for. S. Bergman n. New York, N. Y. 

Eler^trit I . T, U, Tunipr, New York, N. Y. 

Electric ^ nnm. V. E. Krejran, Boston, Maifi. 

Bht ri. M C, J, Van Depo. le, Chloigo, III. 

Blur i, II, IP. C CuuiminK-", Vifffiuia Clly. Nevada. 

EJ^vn 1 ■ rsrrtiiind. J Knu>i, Hrooklvn* N, Y. 

Eleclricu i< tjuiittl. P. Alkini»ai>, Chicflgo, 111. 

Eletirin* ult. J. F. Martin, Chicago. Ill ^ 

FlreExiir ml Alirm, C. E. Bnell, New Haven. Conn. 

Iniiu!iitii]){< r.mi.inihd for Electric Conductors, 8. F. Sbelbonme, New 

Vork.l*, V. 



275,438 
275.att2 
a75,4^} 
275.611 



head, Connty of Bnrbam, Eneland. 
Telegraph Key. E. O, Stevens, Cleveland, Ohio. 



Ti lephf.Tie Exchange Switch, O. W. Coy, >s 

Tclejjhone*, Heiidgeflr for Switchmen'^, < r. Chicago, lit. 

Telephonic Tranfmltiere, Adjnf«tiible Supi" a , II, Sckert. J. A, 

Seely, and E, A. Eckert, Cincinnati, Ohlo- 
975,887 Underground Condactor. R M. Hunter, Philadelphia, Pa» 



970.188 
975,06$ 
975,849 

3675,7117 
975,845 
876,188 

2T6,09l 
975,879 

975,9^5 
976,985 
t7e,0M 
975350 

276,087 
976,136 

976,187 



Electric Ti->.i t,, 

Electrli 

Electrir 

R. ii,.^.,, . . 
Galvanic Battery. 
Qalvank Batterv. 
InierlocV^' - '^"f 

B. 
Railwa: 
Railway 



APRIL 17lh. 

indwccnl. T. L rUn." 

'»\naino. W. Mor;- 
<d Regplator an^l 
.A3brlaii, San Fr ^' 

W. A. Alesf 

J. B. Odell. 
'h and Sigiiiil, i^.v-...- 



A?»hevllle, N. C. 
111. 
lievloe for. 



E. Melen, 



.:, Ala. 

^^. O. GaMett and I, Fi^ar^ 

frlc, S, C. Hcudrlckflou, Brooklyn, N. Y. 
, . tro-pneumiitic. O. Gaaaett. Boaum, Maaa 

Railwar Tmina. Electric Signaling Apparatus for. G. M. Bedtnger, Jf. 

Edanger, Ky. 
Secondary Batterr. C. F. Brti»*h, Cleveland, Ohio. 
Saeondary Battcnr. C. P, Bruuh. Cleveian*!, Ohio. 
Storage or Secondary Battery, c. J, Van Depoele, Chicago, 111. 
Telemph Cables, Apparatus for Covering J. Bobenaoti, Brooklyn, ' 

Telegraphic Belay. J. P. StnUhera, Brooklyn. N. Y. 

Telephone Lincw, Electric Signaling Appvatcta for, D, Drawbaufht i 

Elierly'iiMUl, IV 
Telephone Traniiniltter, D. Drawbaogb, Eberiy's Mill, Pa. 



BUSINESS ADDRESSES. 



Balir & Zalm, Maoufkoturen of Etaotrioal and Telegraph luitreiBeiita, 

Battery Supplies, 108 Liberty Street, New York. 
Hradford, C, Solloitor of American and Foreiim Patenti* 16 k 18 Hobbard 

Block, corner Waabinftoa and Meridian Streets, Indlanapolia, Ind< 
Biiniap, IXr* H., Davis A K{dd«r> Electric Machines. 2S» West 2Tth 1 

New York, 
Dow, Oeorse (l«, Telegraph and Telephone Poles; Pins and BrackeU. 

painted iind plain. North Epping, N. U. 
£dao]i*a Speed k Presrare Eeoording k Alarm Gauges, for "Steam DynamcK 

maehinoi," tDdiapensable for safety k economy, office m Liberty St„ N.Y. 
FaimLaji, Jiunea F.t Telephone, Telegraph, and Eleetrio Light Supplies, 

and apparatus, Inven tor's Institute, Cooper UnSon« New Y'ork City. 
Pe»roe 9l Jonea, Telegraph and Electrical laatnimenta and SvppUait 

^ km John Street, New York. 
Pride, Fraleieh 9l Kyle, Telei^rapb and Telephone Line Constmetora, 

23&25DeySt., N. Y. 
Wensal^ A. C*^ Electro- plater— Gold, Silver, Nickel, Copper, Bran* Jk««, 

4S Gaotra Street, Naif York. 



AMERICAN ELECTRICAL WORKS, 

KiLNUTArTORERS OF FATENT rmiBHSD 

INSULATED TELEGRAPH WIRE, 

TELEPHONE AND ELECTRIC CORDAGE, 

ELECTRIC LIGHT WIRE, 

MAGNET WIRE, PATENT RUBBER COVERED WIRE» 

Burglar Alarm and Anniineiator Wire. I,«ad Eocaaed Wire, Anil* 
Induction, Aerial and Uudern^rooud Cables, «tc 

OFFICE AND FACTORY, 

67 STEWART STREET, Providencep R. I. 

EUGENE F. PHILLIPS. Pre*. W, H, SAWYER, 86C> and Eleciriclaa, 



CHARLES W. HOLTZER, 

MANUFACTURER OF AND DEALER IN 

ELE-CTRlC/lLelNSTRUMENTS^^&^^SUPPLIES. 

Telci^^rapli Iii'^triiinentM, Gulvanoineivr!*, HlieoHtMn, Electric Llj^ht Apparatti»eii, and 
ftatureti fur JnvuntltMieeiit LaitipH, Elei-trte Ga« Ll|phtltis^ Apparatuses, Annmuvlators, 
Bnii^iar Aluruis, Electric ItellK. auil H)itteri«*ii, 

•M(BROOKI.INi:, 1CASS.«^ 



PARAFFINE WAX, 

Crude and Refined. 

For Cteotrtoal or Chemlosil purpose*^ bjf 

tho oaae, barrel or oarloAd. 

J. W. JOKES, 13« WaUr St., Hew Twk. 



THE ELECTSICIAN. 
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11 -w^. W'''^^ ! 



V%V^ LIMITED. ^//'>« t 




The Electric Storage and Light Co., 

Orfi^rtiiized itiicler Laws of Massactiiisetts, 
own tlie Paten! » for 



— toR'- 
Electrical Energ^y AccumulatorSf 

— : FOR :— 

Massachusetts^ Rhode Island, and Connecticut. 



Offlcey 95 Milk St., Boston, Mass. 

New Champion Mechanical Telephone. 

Tlie MuAt 8uocir<wiful iiiid Ci>iii}»leto Aiitcimiuitlc TiiU^plionf 

FOR PRIVATE BUSINESS LIKES. 

Contaios late improvements^ not heretofore applied to acoustic 
, telephones. Is troubled the lea3t bj the wind. * Has ear tube anri 
call l>ell attachments, and handsome walnut cases with nickeled 
trimmings. Uses Galvanized steel wire \ works one mile, 

a«ad for De»rriplive Circnlftrs. 
\ Utentton thl« pai>ar.) WM. J. BO WEN, KOtWdlk, QhlO* 



; CHARLES WQXIAMS, Jr. ^ 

'•H^i:STABI.ISH£B 1856t^^-' 

ManufAotUf^r of 

TELEPHONIC. TELEGRAPHIC. 




ELEOTRIOAL INSTETJMENTS, 

Elecfric Bells, Galvanic Batteries, Wire, 

MAGNETS, Ac. 
WholeiuU* and Batatl Daider In 

TELEGRAPH & TELEPHONE LINE MATERIALS 

OF £V£RT DESCRIPTION. 
109 and 115 COURT STREET, 
BOSTON, Masa. 



Burke, Fraser 6c Connett, 

Solicitors of Patents, 

10 spruce Street, New York. 



Careful and Thorough Work at Reasonable Pricee, Personal 
attention of the firm to all busLness* 

ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Patents procured. Opinions ^ven on questions of %^a- 
liditv and infringement. Our Quarterly Circular, "Patents 
ou invent ioMBy*' will be sent to anj one desmng it. 



Alfred F. Moore, 

Maaufaotufer of 

-^INSULATED WIRE^ 



mmmmmmmmmmmmmmmmm 
Electric Light, ] 
Telephone, I WIRE. 

Telegraph, j 



OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Flexible Cordage, 4^m &o« 

200 & 202 N. THIRD ST., - Philadelphia. 




TEE ELECTRICIAN, 



Plies $3i| 3f «'ompl«t« with 
Batt«ry, Book of Injtrac- 
tloiif Wire, CltemicalA, &nd 
all iiecc««arj xnmterlakla for 
opttraiiiis* 

"Morpc" Inatmment alone, 

without battery. - - S3,00 

*' Morse Infitmment wlthoot 
battery, and wonnd with 
fine wire for lines of one 
to fif teea tnilcfl, • - S.75 

CeU of battery complete, • *65 

**Moric'* Leameru' Inatra- 
meat, wUhoat battery, 
flflnl by mall, - • 3.50 

( Battery cannot be B«iit by maJL) 



^^-3-The-e-^- 



"Morse" Learners' Instrument 



•v»- 



r^fSf 



T^l»rf% TMTrf^vie^^ *8 a ^11 8^^®» ^«^l^ made* comnlete MORSE 
XUe IfJLOX Se TELEGKAFH apparatus, of tlie latest and 
best form for learners, incl tiding' haiidsioine Giatit Sounder and Curved Key, 
and a lar^e Cell of tlie best Gravity Battery, latest form. 

It is the best working set of Learners* Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Ton ATA Siir«» of gettiiie tko BEST THAT IS MABE If yon stdoot the ''MORSE/* 

j^T" Goods Bent C. O. D. to all poluU if one»thErd of tbe amount of the bill li atnt with the ortler Remit by 
Draft7Poatal Money Order, or Regittered Letter. Favomble arrangc^-mentB made with Agents everywhere. 

^T" W« wlU In every ciuii T^fbnd »oy remlttuioe nuide ua for theao Koods, If they ftre not fonnd 
to be eottrely satlafnctory. 

J, H> Bnmiell & Co^ 112 Liberty St,, New York. 



THE 



Coe Brass Manufacturing Co- 

TORRINCTON, Conn. (U.S.A.) 

M All ii f »» et n rera <» f 

SHEET BRASS, COPPEB, AND GERMAN SILTEE. 

* Braaa, Copper, and German Silver Wire and Rode. * 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 
SUPERIOR COPPER, Conductivity Cuaraoteed. 

B<Ai>k« »nd 8hcU« Mado to Order from Braaa, Copper, or G«nn*u SUver. 



THE NOTEMAN 



THIC 



«fr 



ELGIN 



ff 



telephone; 

FOK PRIVATE LINES. 

^MaJeWbollyofMBtal.*^ 

Kiokel FUtedand 
Hiclily Poliahed* 

Acknowif'dgtd by all t<' 
bM th<* I^entent and Best 
'Wofklng M«chuiil€nl 
Teltfptione ever Intro- 
dticed* 

Price $5 Per Set (2) 

Including aCO f«et Wire, 
with fuU IttBtrtictiona i^t 
putting up. 




Tlt« Only TeloplioAO 

Hiiviug the right to 
Luse the 

T0BUI-AE + STBM 
on Bear Plate, 

MiUdng it Self- Support- 
in Kt t^uLrlEte no son^w or 
hrnckel to bold it iti place. 

Beware of Inllaiiop 1 

Address* for Descriptive 

Ellin TeleplioiiB Co., 

No. 2 Main St. 



Eotary Engine and Fump Co., 

TOLEDO, OHIO. 



at/./' 



The Engine for Electric Light Generatoni. 

Kois%!les8, light runniug, high speed, uniform mditoai* 

Five to twenty horse-power. 

Especially adapted to private plants, where space is limits 



TEE ELEOTRICIAN. 
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J^KSfT 



The Best Open Circuit Battery 

In every respect, beyond any qiie»tioii whatever. 



irr^lS ^ Sfe^i, 



SUPPIiAlf TING AIX OTHERa 

with Its iiitradtiction^ Battery Trouble and Battery Kxpeu^^e 
become thlogs of tbe pa8t, Kow almost universally tisrd 
by tbe Telephone Exchanges of the whole country', 

SEND FOR CIRCULAR AMD SCHEDULE OF PRICES. 



Pav 



Single Cells, 

ilANUFACTURKU AKD BOLD BY THE 



Only $1.25.pSf|9p' 



n 



Iiaw Telegraph Co^ 140 Fnlton St., New York. 

IJBCXLANCH^ BATTERY. 



(patentedJ 



— THE — 



Great Telephone Battery, 

TttK HKA LIGATION OP 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 

Free from acid* BmitJ so odor. Does not ^t out of order. LwU withoat renewal from six montha to 
eereral yean, according to nee. 

ADOPTED AND USED BY 
all the Telephone Comp«t)iei and ExchnnijiB in the United State*, 
The Prism Battery ie more eaeUjr mid cheaply cleaned iir>d renewed than any other battery, fiewate of 
INFBINa£MEl*fTS ANO WOKTBUCSS IMITATIONS. 

Erery ifenulne Leclanclie Battery baa the worda Plle-Lecli&iich« itamped on the carbon 
' jar nnd nrintne. ^11 othf^ra are ppudoue. 

j»m "' and TorouB Ctill Bat tehee for galcln any qtumtity. Zinc and Sal Ammotiiac uf superior quality 



:.^;>=J 



*hnptn Battery" Complese. 



ijt^ud. Ur nnd nrUme. ^11 othf^ra are ppudoue 
" Frf»m " ana TorouB Cell Bat tehee for gaidik 

THE LECLANCH^ BATTERY 00., 

OR 149 "West 18th Street, New York, 

L, G. TILLOTSON & CO., General Agents, 

B & 7 Doy Street, New York. 



DR. JEROME KIDDER'S 

ELECTRO-MEDICAL APPARATUS 

ABE THE BEST, as verified by tho Many AwarcU they Have R«e« 1 Ted, &» well aa tbe CONTINUED 
TESTIMONIAI.S FROM LKAHING ^CflKNTIFIO PKACTITlONEKg* 

They are oorered by lettt^rs- patent for improvenoenta renderinfj them enip«»rfor to all others, acknowtedjirt'd by 
aw&rda of FlrMt Premium at Centenstal ; Atao, Flrtft Fremlum by American IiiMtltule, from 
IWStO 18B2 iiicbjsivp; Two Silver Mcdala ftt Clnelnnatl Indutiirial Kxpof^llioii, in the FniJ nf lf8l 
aiid Two Silver MediilH In Fall of 1HK3, the hi^he8t iiwardd ^vtm. Also, §liv«r Medal at Char- 
leati»n» (S. C.) ExbibhJ*>n^ Full of IHftJ. GOLD MEDAL wtisuwarded by Amertoao Jnatitate In 
1875^ to dlatlngiUHli Uie Aii^i^arutus as of tbe FJr*t Order of Iniptirtatice j— 

Dr. Jerome Kidde-r's Improved No. 1, Physician's Office Electro- Medical Apparatus* 

Improved No. 2. Physiciiui's Visiting Machine, with turn-down Helix. 
Improved No» 3» Physician's Visiting; Machine (another fonn). 
Improved No. 4:« Oftkc and Family Machine. 

Improved No. 5» Tip Battery, Ten-Current Machine (sec cut), a most 
perfect and cotivcnienl apparattis, the invention of Dr. Kidder. 

WE ALiSO yiX%X. K»\St &EEP ON BAWD 

^-^^e SUPERIOR CALVANIC CELL BATTERIES, S-^^ 

FYuiii Sti t4j Ttiirty six Odk. 
AlsOf Oombined GalTanio and F&rad&io AppATAtaii \ okiid an 
Improved Pocttet IjtdnotloiL Apparatus. 

Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 
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h&viux as a novelty. 

Price complete, irltli ^T flfl 
Bikttery. etc.. - )O.UU 

Send for Catalogue. 

A. F. FLEISCHMANN, 

Mamifftoturer of Elect Heal Apparatus 
27 South lOth 8t.» 

PMILADELPHIA, PA. 
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PHOSPUOR-BRONZ£ RODS. SPBIKG BOSTAX* AKH WIRIS, snperlor to German iflter or 
brass for Electrical Appariitus. Already extensivtly need throughout the coimtry. Addr«M 

THE PHOSPHOR-BRONZE 8MELTINC CO. (Limited), 

512 ARCH STREET, FHILlADELFKIA, PA* 

Ownera of the U, S. FboMphor-Bronae PateoU. Bole HanafactniTni of Pbofphor-Bronse Izi the United Stat^. 
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Gelatiflized Fibre. 

^^THE BEST INSULATOR KNOWN.^^ 

DOPnSD by ftll the leading: Electric TJ^ht Companlefl* and uiaonfacturerft of 
Electrical Machine* in the United St«te9, lui a Auhstltute for hard rubber, belnn 
a far better nnn-conductor, more durable, and costing le«« than hmlf aa tnuch. 
Send for samplea, elrcolarai and pricea, to 

COURTENAY & TRULL, 
us 29011. No. 1 7 I>ey St*. Kew ¥ork« 




SPENCER & CROCKER'S 



These d«w and powerful iK>rtal>le machliie« 
reAi^iiihti^ in «tvN> jin.! rinp«iaranco the French 
*Mi •':*■ are far superior* 

end 'Ovementa. whereby 

aiiL. ,, fi >frejit<*r inteuaity 
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charfjf than in any lns1nmii»*tit extant. 

Priee, coiupleu'% with oaf i_>air of apoofce 
eltH;ti"od<*« and line ^leetnxle harullea. a vlal of 
bl'SuIphate of nierfurj'- and oni* spoon, 57.50. 

A complete asAortnicnt of {farcical 
TnMtmiuentM made for our trade by 
Tlriuann Jk t*o., Shepnrd & Dudley, CcmI- 
ntfftn Jb 8hartle(T'and others, aNi) TraKitm. 
Hupuurters, Criitche*. Hatfericw, and 
FOREIGN GOODS OF Orit OWN IM- 
PORTATION, i;on«t»ntly In stock. Or- 
thopcdU'al ApparatoM, Slaatle Stock* 
incSt etc., made to order. 

WHai.ES ALE and RET^llL. 
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SFSKCEB & CBOCSEB, Ohio Dental and Snrgioal Sepot, 
117, 119 & 121 West Fifth St», • -^ Clnclnnati^hio* 




The £^teat and 

nofit *■<* liBfMrlftBt iBfvm*- 
tmnU. VHmj ue*! Is clear- 

neas uid Tolumaof Tmic* 

Work Two 
miiea. mc*, ♦16 |w»i*. 
i;»i« d with Giilv* Steel Cable Wire, prtor Seta. 
pt'f rod lliiif^lrntcd circalnre and teettmoniala moI 
free. (Mention Th« Elkotbiciai*.) 

EoUcomb k Oo., Atwattr Building, doTelaBd, 0, 



K E. KINSMAN & CO., 

145 Broadway- 86 liberty Str«#t« 
y'EW YORK. 

TeleplioM, Telesrapli anil Electric Liglit 

euppLiKe. 

D1LAJ.ER8 IN ELECTRICAI, GOODa 
XfieeHlora' mud ManufiPtturert* Ji^tnis^ 



ROYAL 

(FIRE I 

INSURA NCE COMPANY, 

Of Liverpool, England. 



Established 1840. 
Head Omce Metropolitan District: 

41 A 43 WALL STREET, New York, 

TRUSTEES: 

ADAM NORRIE, BENJ B. SHERMAN, 

ROYAL PHELPS. 

£* F. BEDDAUL, Manager. 
W]II« W. HEI>«9HAW, AsB^t Manager. 
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Eldctric Lamps and Flatee for Batteries. 

We make a superior carbon for electric 
lamps ; fitraight, burning with a clear white 
light, and of the gr*'at«>st possibl*' durability. 

Our Battery Plates are the best 
ill the market. 

BOTJLTON CARBON CO., 

Cleveland, Ohio. 
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WRIGHT As r BROWN, 
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10 fc 12 Oollefa Place, and 66 Park Place, 



HAnnfflctotcr of 



NEW YORK. 



SpocUlty:— Fine Periodical and Pmmphtet Work, 
ESTABLISHED 1859. 



Telegrapli lustrunients, 
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PLATINUM. 

H. M. RAY NOR. 

JSfi BOND STREET, NEW YORK. 



Waterbury Br ass Co. 

SHEET BRASS» BRASS HODS 
and PURE COPPER WIRE for 
ELECTRICAL PURPOSES. 

Depots: 

306 BROAD\A/'AY, New York. 
123 EDDY ST., Providence, R. I. 



ELECTRICAL APPARATUS 

Of Kvery Ooscriptloii* 

NO. 9 BARCLAY ST., 



Liverpool 

AND 

London. AND Globe 

INSURANCE CO. 

William & Pine Sts., New York 



CHARLES L. BLY, 

(Biieoessor to STKAasa & Gkokob,) 

Tdegn&ph and Telephone \m Contractor, 

Mantifacturer and DeAler in 

£lectrk&l In rim menu and 8applter, BDrglar Alarmn 

Rteclric Belin. AniiuiicUtom, Watch-Clockii, 

and Electric Uos Lijirhtiiig, 
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FOR 8ALE 

TWO DYNAMO-ELECTRIC MACHINES 

Bach of 5*000 CandJe Power, 
Made bj J. £. BRAUN8DORF, New Tork, 

IN Q0O£> RnifKINQ ORIlKR, 

ALFRED F. MOORE, 3d and Race Sts., 
PHILADELPHIA^ 
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GLASS CO« 
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No. 17 MURRAY STREET, N. Y. 



WILLIAM LANG, 
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mETAL GOODS, 

TiimmingB for Electric Work a Specialty, 
Cor. So. 6th A First Streets, 

BROOKLVN, E. D. 



DAVID THOMPSON, 

MAKUFACTXJRER OP 

%mmi FOR ELE6TRIEAL PURPOSES, 

No. 13 RUTOER STREET, 

(FormcHy Lii.<«h Street,) 

XKWAKK. N. J. 



fSODays Trial. 

JA very Complete. Compact and Efficient L.ttttc| 
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'nd for circular and mention tnis paper. 
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The Humboldt Library of Popular Science coutainu such stand* 

ard works as 
** The WondeiB of the Heavens/* by Flammarion, (illuBtrated.) 
** Man's Place in Nature," by Hltxley, rillustrated). 
* Scientific Sopl3i9inB"(anti-Darwituan)by R^v, Da.WAEiWKlGHT. 



Man's Place in Nature," by Hltxley, rillustrated). 
Sopliisms" (anti-Darwitiiaii) by r 
• The Data of Ethics." by Herbert Spenceb, 



** Oriental Religions," by Rf?v. Dr. Cauid. 

*• Pormi of Water," by Tyndall, (illustrated). 



"The Origin of NatiouB," by Prof. Rawlikson. 

** The Natui-altBt on the River AniazooB," by H. W, Bates, {la 2 

parte). 
'* Town Geology," by Canon Kinosley; and many others. 

PRICE IS CENTS EACH NUMBER. 

WrU« for a CftUloj^oe, or »end 16 centK poeUfce atumpa for « 
Hpeclmen copy, to 

J: TinnMLD k OO., PabUshon, 30 Lafayette Fltoa, New 7orV^ 
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BRUSH ELECTRIC LIGHT APPARATUS, 

Electro-Plating Apparatus, Copper Coated Carbons, 

Accumulators or Storage Batteries, Electro-Motors, &c., &c. 



The only perfect and complete system of Electric Lighting. There are four times as many 
Brush Lights in use in this country as of all other systems combined. 

Many Brush Companies have arranged to use Swan Lamps witlf the Brush Storage Batteries. 
Brush's patents are the foundation patents in Electric Lighting, 

•-^^BKWARE OF INFRINGUNG- 13EVIOKS. --%^-^ 
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ELECTMIC LIGHT ON THE BROOKLYN 
BRIDGE. 
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THE most noteworthy of the recent electric light installa- 
tions is the plant erected by the United States 
Illuminating Company, of this city, for lighting the Brooklyn 
Bridge and its approaches. The intense interest of the 
public in everything connected with the great bridge, and 
the very conspicuous position in which the lights are placed, 
will probably attract ..iore attention to this plant than to 
any other which h\^ been put in operation for a long time. 
It is a striking commentary on the progress made in 
electric lighting, that when the bridge was commenced no 
one woiild have thought of lighting it by electricity when 
completed, except as a remote possibility not worthy of 
serious consideration^ but when the time came for awarding 
the contract 00 other light was seriously considered. As 
will be remembered this contract was the subject of ex- 
tremely spirited competition between all the principal 
electric light companies, and was finally awarded by a com- 
mittee of the board of trustees, after an unusually careful 
investigation of the whole subject. The following extract 
from the official report of the committee is of interest, as 
giving the principal considerations by which the committee 
was influenced in making its decision, 

"The proposal of the Edison Company involved the use of incandes- 
cent lights, and was not favorably considered, as it appeared to the com- 
mittee that greater economy of power and more perfect general jlluniina- 
lion could be obtained, in lighting Urge spaces, such as the roadways of 
the bridge, by the use of powerful arc tights. 

" Of the diflercnt arc systems rt^prescnled, ihc Weston system, used 
by the United States Company^ and the Brush system, used by the Brush 
Swan Company, seem to present greater advantages than the others 
Both of these systems are well-known and have for a long time been in 
successful and very extensive use throughout the country, and the com- 
panies which are introducing them are doing a large business and have 
had great experience in carrying out installations similar to that desired 
for the bridge. 

'* While there seems to be little room for choice between tht- two sys- 
tems in regard to reliability of the apparatus for continuous use» the 
Weston system appears, from the facts presented to the committee, 
superior to the Brush in other respects, and especially in economy of 
power, and in safety. 

" The engineers of the t>ridgc have carefully examined the Weston 
apparatus, and are of the opinion that it is admirably designed and well- 
conslructcd. and the large number of lights of this system which they 
have observed in operation in New York city appear to be working in a 
very satisfactory manner. 

*' It appears that tests and measurements which have been made of 
different dynamo machines^ with reference to economy of power, and 
especially those conducted by the committee, appointed for that purpose, 
at the Paris Electrical Exposition, show a considerably higher efficiency 
for the Weston dynamo than for the Brush, or for any of ih^ others 



whkh have been brought into competition with it ; and it is stated by the 

representatives of the United States Company that important improve- 
ments have been made in the Weston machine since these tests were made, 
which makes its superiority in this respect still greater 

*' As the expense of supplying power to operate the lights is to be 
borne by the bridge corporation, and will t>c continuous, any considerable 
reduction in the amount of power required appears to t>e a very material 
consideration. 

** In view of the numerous reports of fatal accidents occasioned by 
persons coming accidentally into contact with the wires of electric lighting 
circuits in which a current of very high tension is employed, the com- 
mittee inquired very carefully into the relative safety of the different sys- 
tems submitted, and, from the facts elicited, is convinced that the advan- 
tages of the Weston system in this respect are very marked. The Weston 
lamp is constructed to work with a very short arc or separation t>etween 
the carbon points (the length of the Weston arc being about ^^ of an 
inch, while the arc employed in the other systems is from ^^ to | of an 
inch in length), and the tension of the current required for working a given 
number of lamps in the same circuit in the Weston system Is correspond- 
ingly low. The Weston current is also continuous and uniform, while in 
some of the other systems — notably in the Brush — the current is pulsating 
in its character; and all writers on the subject appear to agree that a pul- 
sating current is much more dangerous than a continuous one of the same 
tension, 

*' As the bridge is to constitute a great public thoroughfare, and any 
defect of insulation or accidental displacement of the wires might bring 
the iron work of the structure into the circuit, it seemed to the committee 
in the highest degree objccrionable to permit the use of such a current as 
would be capable of doing deadly harm. A current of very high tension, 
especially when it is pulsating in its character, appears to be capable of 
prcKlucing injurious, and even fatal shocks, whifc with a continuous-cur- 
rent of comparatively low tension, such as is used in the Weston system, 
such danger is not to l>e apprehended." 

Judging from the character of the work done, the decis- 
ion of the committee, in awarding the contrait to the Uni- 
ted States Company, seems to be fully justified, as all the 
details of the installation have been carried out in the most 
careful manner, and the results obtained are extremely 
satisfactory. 

Our illustrations give a good idea of the general effect 
produced by the lights, and some of the more interesting 
details of the plant. 

There are in all, seventy arc lamps of the Weston dotible 
carbon type, arranged in two circuits of thirty-five lamps 
each. Of these, fourteen are placed on the main span, fifty 
on the approaches, and the remainder in the stations at each 
end, and in the engine house. The two circuits are entirely 
independent of each other, and are so arranged as to take 
in alternate lamps entirely around the bridge. This is well 
shown in the diagram of circuits given in the cuts. As the 
bridge, with its approaches, is more than a mile in length, 
the two circuits comprise more than four miles of line wire. 
Each circuit is worked by two twenty-light Weston dynamos. 
coupled in tension, and driven by an independent Corliss 
engine, of the Watts-Campbell type. Considerable margin 
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has been provided both in dynamos and steam plant, in 
view of a probable increase in the number of lights. The 
dynamos and engines are placed in the main engine house, 
on the Brooklyn side, and arranged as shown in the cut 

As the structure of the bridge is mainly of iron, unusual 
difficulties have been encountered in regard to insulation ; 
but these have been surmounted in a very satisfactory man- 
ner, and the arrangement and erection of the circuits is es- 
pecially to be commended. The wire used for the mains is 
insulated by a thick coating of kerite, wound with kerite 
tape, and the whole enclosed in a stout sheathing of braided 
cotton. For the main part of the bridge and approaches, 
the wires are carried along on the face of the trusses, over 
the railway tracks, and secured at intervals of a few feet 
by passing through cleats of wood boiled in paraffine, 
which are bolted to the iron work. Where the 
wires pass around the buttresses at the ends of 
the approaches, or are brought within reach of 
either the foot walk or drive way, they are brought 
together, wrapped with a thick covering of kerite tape and 
enclosed in an iron gas pipe. The wires which are along- 
side of each other are of different circuits, the out and 
return wires of each circuit being on opposite sides of the 
bridge. The lamp posts are mounted on the top of the 
trusses and the wires are taken off inside of the posts to the 
lamps, as shown in the cuts. 

As the alternate lamps are entirely independent of each 
other, in regard both to circuits, and to dynamos and engines, 
the chance of any accidental stoppage of all the lights 
seems very remote; but in order to provide every possible 
safeguard, arrangements have been made for connecting the 
bridge circuits with the lighting stations of the U. S. Illumin- 
ating Co. in New York whenever desired. For this pur- 
pose mains have been run from the stations to the New 
York end of the bridge, and connected with cut-off boxes in 
the bridge circuits, and similar cut-off boxes have been 
placed in the engine house on the Brooklyn side. These 
are shown at A A in our diagram. By closing the switches 
on the Brooklyn side, and opening those on the New York 
side, the bridge circuits are interposed as loops in the lines 
from the stations. 

The engines are to be supplied with steam from the 
main boilers, used for operating the railway on the bridge, 
and as these are not yet in place, the lights are run for the 
present from the Illuminating Company's station on Elm 
Street. 



forms of these instruments, the action is indirect, a tympanum of stretched 
membrane or other equivalent organ, such as a diaphragm of mica, being 
used to collect or magnify, or concentrate the vibrations of the voice, and 
to convey them to the point or points of loose contact that regulate the 
current. In other forms of transmitters (for example, some of Hughes's 
microphones), the mode of action is direct, the air waves beating directly 
upon the conductors or electrodes which are in^loose contact, ¥rithout the 



PROF. S. F, THOMFSOJSrS NEW TELEFHONES- 



THE telephonic apparatus recently patented by Prof. S. P. Thompson, 
of University College, Bristol, is so simple and in many respects so 
suggestive, that it may be useful, as it certainly will be interesting, if we 
illustrate some of the forms devised by him. The improvements relate to 
telephonic transmitters based upon the principle discovered by Philipp 
Reis in 1861, namely, that of employing current-regulators actuated, either 
directly or indirectly, by the sound waves produced by the voice. By the 
term current -regulator is meant a device similar to that employed by Reis, 
wherein a loose contact between two parts of a circuit (in which are 
included a battery and a telephonic receiver) offers greater or less resist- 
ance to the flow of the electric current, the degree of intimacy of contact 
between the conducting pieces being altered by the vibrations of the voice. 
In Reis's transmitter, and in Edison's transmitter, and other well-known 
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intermediation of a tympanum or diaphragm. Of these two classes of 
telephone transmitters, viz : — ^those in which the current-regulator is com- 
bined with a tympanum or diaphragm, and those in which the current-rq;- 
ulator is acted upon directly by the air waves of the voice, the improve- 
ments relate to the latter only, as Prof. Thompson dispenses with the 
membrane tympanum used in Reis*s transmitter ; and does not empkj 
the tympanic diaphragm of mica used in Edison's transmitter ; he does 



not even employ any diaphragm m the sense of a partition between the 
current-regulator and the air waves of the voice, as in Theilcr's transmitter. 
In ihc improved transmitters, the air waves act directly upon the current- 
rcgtibtor itself. As a result, the articulation is clearer for some of the 
consonantal sounds^ which are only imperfectly or difficultly transmitted 
by telephones in which the current -regulator h affected indirectly through 
a tympanum, diaphragm or partition. Transmitters of the class to which 
Ihe improvements relate are, ordinarily, liable to two (iefects. Firstly, they 
do not articulate so loudly as transmitters in which there is a tympanum 
or diaphragm to collect or magnify the vibrations. Secondly, when, to 
obviate ibis difficulty, the speaker speaks with his mouth very close to the 
current-regulator, the moisture of his breath condenses upon the contact 
points or adjacent parts of the regulator, interfering with its action and 
spoiling the articulation. The improvements relate chiefly to means for 
rcmcdjring or obviating these defects. Prof. Thomp^son proposes to cm- 
ploy mirrors sound reflectors or reverberators (one form of which is shown 
in Fig, I, in transverse section), consisting of gbss, metal, wood, or other 
material, by which the sound waves are turned aside from their straight or 
direct path, and are made to cod verge upon the current -regulator, pre* 
cisety OS rays of light may be turned aside or converged by a polished 
mirror. If actual mirrors of polished metal or silvered glass are employed 
for this purpose, they have the additional advantage of revealing to the 
speaker the presence of moisture. But in any case the mirror, reflector or 
reverberator serves to collect the sound waves as they come from the 
speaker's mouth, and to direct them on to the current -regulator while 
intercepting moisture from the speaker's breath, M is the mouth piece 
or tube ; C is the current-regulator ; R is the reverberator. An adjusting 
screw and an outlet cock for the water which collects in the mouth tube 
arc also provided where necessary. The mouth pieces, hitherto used on 
ordinar)' transmitters, are not intended to serve either as reverberators or 
as protectors from moisture, and Prof. Thompson finds that mouth pieces 
for this purpose must, as shovvTi in Fig. 2, be deep and of conical or par* 
abolotdal form Another part of the invention cnusists in employing, for 
the current-regulator, such materials as are at once neither hygroscopic, 
nor {lablc, by their properties with respect to heal, to condense films of 
moisture, while at the same time they are good conductors of electricity. 
Trof. Thompson prefers to use, as materials for the current-regrdator, either 
spongy platinum^ carbide of platinum, boron, coke, carbon, or elastic 
i^arbon specially prepared, having first deprived such materials of 
their hygroscopic properties by treatment with petroleum, cr with 
other suitable hydrocarbon, solid or liquid. In some cases, and 
especially where the contact surfaces of the current-regulator 
are of platinum or other metal, he finds it convenient to keep their 
surfaces constantly moistened with petroleum or other hydrocarbon by' 
sirpplpng them through a cotton filament in communication with a small 
lubricator or oil vessel. The improvements also partly consist in so 
arranging the conductors or electrodes, or other parts of the currcnt-regu- 
lalor, that the points of loose contact can be actuated by the sound waves, 
whilst they are protected from the moisture of the breath by some portion 
of tiie conductors or electrodes projecting between the contact points and 
the breath of the speaker. An example of such an arrangement is given 
in Fig. 4, wherein the contact points C are protected from the breath by 
making one of the electrodes in the form of a cup, against the concave or 
boltuw face of which the contact point on the other electrode is directed. 
The improvements rebte further, to the form of the conductors or elec- 
trodes, combined to sen e as the current-regulator. The current -regulator 
of Rcis, consisting of one piece of platinum resting lightly against another, 
is imperfect, except when, as in some forms of Reis's instrument, one or 
both of the pieces of metal are fixed upon springs or some equivalent elastic 
support ; otherwise the current is liable to very abrupt interruptions. In 
I'ig. 3 is shown a current-regulator, wherein the two contact pieces are 
held upon springs S, S : one of these springs is fixed to an adjusting 
frame B, and the other is fixed to an insulating block K, for it is fcund 
that when there are many points of contact instead of but a single pair of 
such points, there is less liability to such abruptness. Multiple contacts, 
therefore, arc advantageous. One of the improved forms of cui rent-regu- 
lator consists of a grating or framework of prepared carbon or metal 
tougueSf so connected that the current cannot pass from one ton^e to the 




next excqjt through a piece or pieces of good conducting carbon or metal 
suspended, or resting in loose contact against the tongues* In the instru- 
ment shown in Fig. i, the current -regulator C consists of an inclined 
grating of carbon strips, against which the voice waves are reflected by 
the reverberator R, and upon which rest light balls of carbon, or of metal 
suspended from hooks by silken strings. In some cases, where a highly 
powerful action is desired, the air waves are caused load first on a vibrating 
tongue which then transfers the vibrations indirectly to the current-regu- 
lator or contact points C. Such a vibrating tongue is shown at V, in Fig. 
5, where it is attached behind a flanged tube T^ the contact points or 
current* regulator C being on the same face of the tongue V as that against 
which the voice waves impinge. This tongue may be itself an electrode, 
and serve as part of the current-regulator, in which case it is formed of 
metal, carbon, or elastic conductor, whether anhygroscopic or not. — £ft^- 
Hsk MeckoHU, 



RECENT INFLUENCE-MACHINES, 



SEVERAL modified types of influence-machines have recently been 
brought before the public, and as they are both cheaper and more 
efficient than the older forms of T^ipler, IIoUz. and Bcrtsch, will probably 
find general acceptance. Of the newer forms, those of Voss and of 
Wimshurst arc the most prominent. 

In the Voss machine, which may be regarded as a modified Tt>pler 
machine, there arc two discs of varnished glass, one stationary, the other 
rotating in front of it on an axis which passes through a central hole 
through the fixed disc. A pair of pulleys with a strap provide the rapid 
movement necessar)\ At the back of the fixed disc are fixed two arma- 
tures, or inductors, of varnished paper, with a riarrower central band of 
tinfoil. These armatures are connected on the right and left respectively 
with two metal clamps, which nip on to the edge of the disc and turn 
ruund in front of the front plate, each being provided at this part with a 
little metallic brush. Upon the front of the rotatifig plate are fastened 
six or eight metal buttons at equal intervals. These buttons are touched 
as they rotate by the metallic brushes. Nearly perpendicular, and in 
front of the front disc, ts a brass rod, which need not be insulated, also 
furnished with spikes at each end, and with a little metallic brush to touch 
the buttons of the rotating plate. The action of the machine is as fol- 
lows: If a small charge of electricity — say a positive charge — be imparted 
to one armature — say that on the left— the buttons, as they move past, will 
be acted on inductively, and if, while thus under the inductive influence of 
the positive charge, they are momentarily touched by an uninsulated conduc- 
tor, they will pass on electrified with a charge of the opposite sign. If 
the front plate rotates in the clockwise direction, each button, as it moves 
through its highest position towards the right, will thus acquire a small 
negative charge, which will be given up on arriving at the right side, the 
projecting arm conveying the charge to the armature at the back. But as 
the button passes on downwards it will be influenced inductively by the 
armature behind it» and when touched by the lower end of the vertical 
conductor, will assume a positive electrification. On arriving at the left 
side it will, therefore, give up a small p-isitive charge to the left armature, 
thus charging it more highly than before. Every button, as it goes round, 
thus conveys the charges induced in it to the appropriate armatures, and 
exalts their charge. A very few turns given to the handle suflice to charge 
those annaturcs to thetr fullest extent, so that they begin to discharge pale 
sparks over the discs. But now begins another action. From right to 
left in front of the front disc lies an insulating bar of ebonite, holding at 
each end another brass comb, each connected by a crossbar of brass to the 
knob of a small Leyden jar. As the charges in the armature rise, they act 
again upon these conductors fixed in front of them, and charge the jars — 
one positively, the other negatively. A pair of dischargers, with ebonite 
handles, serve to discharge the jars when full, and with every turn of the 
winch, when the knobs of the dischargers are separated by a few centi- 
metres* distance, a torrent of sparks is generated. If the machine is kept 
free from damp and dust, no initial charge is necessary, as the slight 
friction of the brushes suffice, to give and sustain the requisite preliminary 
electrification. 
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Wimshurst's influence- machine is even simpler* and» if anything, more 
e^cient. It ts the result of a long experimental research carried out with 
great care and skill by Mr, J. Wimshurst, who is well known as an accom- 
plished amateur electrician. The latest of the many combinations which 
Mn Wimshurst has designed is depicted in Fig. 2, It consist*» of I wo 
discs of coQuaon window glass, mounted vijxjn a common spindle, and 
provided with driving gear by which an e<iual sjiecd is given to each, but 
tn opposite directions. Each disc (about 'fourteen inches in diameter in 
the smallest sire) is well vaniished with shellac varnish, and airries twelve 
nairrow strips of thin sheet metal, ceracnte<* at regular intervals apart. In 
front, at about 45'^, is Rxcd a diagonal conductor, armed at each end with 
a small brush of metallic bristles, which touch the metal strips as they 
rotate. At the back a similar diagonal conductor is fixed, exactly at right 
angles to that in front. Right and left arc two upright pillars of glass* or 
ebonite, which carry each a pair of metallic combs, and serve also to s\ip- 
port the difichargcrs, which are carried in an arch over the discs. It 
appears that in this ma- 
chine the metal strips 
afifixcd to the plates act 
both as inductore and as 
carriers. Suppose, for 
example, that the front 
plate is rotating clock- 
wise, and the back plate 
counter • clockwise, If 
the metal strips descend- 
ing from the summit on 
the left on the back disc 
are charged positively, 
the metal strips ascend- 
ing on the front disc 
from the left will, as they 
pass under the momen- 
tary touch of the brut»h, 
acquire a negative 
charge. As these nega- 
tively charged strips of 
the froj it plate advance 
towards the right, they 
wilt come to a point 
where they are opposite 
the upper end of the 
hinder diagonal conduc- 
tor, and here, whilst siill 
acting as carriers to bring 
ihe negative charge 
rotind to the right side, 
|hey will act as induc- 
tors, and will influence 

the strips of the back disc, which wdl, as they are in turn touched 
by the hinder brush, acquire positive charges. The strips on 
the front disc will, therefore, constantly carrj^ a negative charge as 
they move over the top from left to right, and Uvose of the back 
disc will carry a positive charge from right to left. In the lower halves of 
Iheir respective rotations, the inverse of these actions will hold good, the 
front carriers conveying positive charges from right to left, the back ones 
conveying negative charges from left to right. The result will, of course, 
be that the two main conductors on the left and right will become, 
respectively, positively and negatively charged. Theoretically, a small 
initial charge must be imparted to some one or more of the carriers, or to 
one of the two main conductors. Practically, if dry and free from dust, 
the machine excites itself, and, after a'couplc of turns have been given to 
the handle, discharges sparks freely. If the two main conductors arc 
respectively joined to the inner and outer coatings of a large Leyden jar, 
the discharges take place with short, loud sparks of gre^t brilliancy. If, 
from any cause, the machine docs not at once charge itself, a gentle rub 
with a silk handkerchief on cither of the ebonite pillar^* will suffice to pro- 
vide the requisite stimulus. The Wimshurst machine appears to be less 
liAbfe than any other tnnueuce-machlne to have the polarity of its dmrge 



reversed. It serves admirably for the production of the electric shadows 

discovered by Holtz and Righi. Mr. Wimshurst is much to be congratu- 
lated on the service he has rendered to experimental science in devising so 
useful and cllicicnt an instrument — Nature, 



THE TRANSMISSION OF POWER BY ELEC- 
TRICITY. 



Chicago, May 2, 1883. 

To the Editor of th EUdncimt : 

Dear Sir — At the sixty-sixth regular meeting of the 
Chicago Electrical Society, held April 23, the following 
named persons were elected members : George H. Bliss, 
F. W. S. Brawley, C N. Fay, J, W. Fortune, P. D 

Johnston^ James IX 
SturgeSj A. S. Por- 
ter, and F. H. 
Warhsinuth, 

The pai)er for 
the evening, by Prof. 
H. S. Carhart, of 
the Northwestern 
University, at Ev- 
anston, was fully 
illustrated by large 
charts, containing 
diagrams and form- 
ula'. We give here- 
with the full text 
of the lecture : 

The transmission of 
power by electricity, 
through a wire offering 
but a limited resistance . 
has already been suc- 
cessfully accomplished » 
Since a dynamo-electric 
generator may serve also 
as an efficient electro- 
motor, the invention of 
a thoroughly successful 
generator of electricity 
from mechanical power 
solved the problem of the 
recovery of a large per 
cent of this power from 
the electric current %l a 
Even ibis problem, which can be of only 
is of gre^t theoretical interest ; and its 



Fig. 2. — Wimshltrst's Influence-machine, 



more or less remote distance. 

limited practical application, 

discussion opens the way to the study of the broader question of tnuis- 

mission to a great distance and over great resistance. 

Scientific measurements of all sorts have been greatly facilitated in the 
last few years by the introduction of the so-called *^ absolute units ; *' and 
no department of scientific work has gained more by this advance than 
electricity and magnetism. 

In the absolute system of units only three arc fundamental — the tinits 
of length, of mass, and of lime. All other units arc derived from and 
expressed m terms of these three. The British Association chose the 
centimetre, the gramme, and the second, as the three fundamental units; 
and the Congress of Electricians at Paris, in i88i, set the seal of universal 
scientific approval upon the British Association system. Hence any one 
who wishes to express himself in current and approved scientific phrase- 
ology must employ the ** C. G. S." (centimetre, gramme, second) systeio 
of units. 

From these fundamental units it turns out that the derived unit oi 
electrical resistance is a velocity ; and the practical unit of resistance, the 
ohm^ is equa) to lo' C. G. S. units — that is, a number rc^presenttd by [ 
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with nine dphers following. Similarly the practical unit of electro-motive 
force is the w//, and equals io» C. G. S. units. 

Therefore by Ohm's law C» — 
rent. R 



— -- — - C. G. S. units of cur- 
R\c? 



Or. f/7^^) _ C (amperes) ^— C(C. G. S. units of current). 

^(ohms) "^ 10 

That is, an ampere, which is a current due to an E. M. F. of one 
volt through a resistance of one ohm, is equal to — — of a C. G. S. 

ID 

unit of current (electro-magnetic). An ampere measures current strength. 
If a current of one ampere intensity flows for one second of time, a 
quantity of one coulomb passes. The coulomb is, therefore, the unit of 
quantity. These two terms have replaced the old expressions * ' weber " 
and *• weber per second." 

In the C. G. S system the unit of force is the dyne^ a force which will 
give to a gramme a velocity of one centimetre in a second ; if this force 
acts over a distance of one centimetre it does one unit of work, called the 
erg. But instead of expressing the work done by a current in ergs, it is 
desirable to be able to express it in the more popular terms of horse- 
power, which is 3i rate of doing work. The number of ergs of work done 
by a current is equal to the product of the quantity of electricity into the 
difference of potential through which it is transferred, both quantity and 
difference of potential, or E. M. F., being measured in absolute units of 
the electro-magnetic system. 

Therefore, W^CE, 

or, IV (ergs) — C (coulombs) 10-^ x E (vohs) lo*, 

fr(ergs) — C (coulombs) x E (volts) io\ 

One horse-power is equivalent to lifting 33,000 lbs. one foot high per 
minute ; equals 550 ft. lbs. per second, equals 76 x lo* gramme-centime- 
tres per second. But since the gramme is a unit of mass, to get the 
work done, we must multiply by the gravitating force of a gramme, or 
981; that is, a falling body acquires a velocity of 981 cm. in a second. 
Hence, 76 x 10* gm. cm. per second, equals 746 x 10' erg^ per second. 
Since one horse-power equals 746 x 10' ergs per second, to express the 
above equation for the work of a current in horse-power, we must divide 
by 746 X 10'. 

IV (h n^ — ^ (coulombs) x E (volts) 10^ 
746 X 10'. 

F^ /I X C (coulombs) X E (volts) 

746. 

It is of the highest practical importance, therefore, that our instru- 
ments for measuring current strength should be graduated in ampMs ; 
and those for difference of potential between two points in volts, in order 
that we may quickly and readily determine the amount of energy absorbed 
between two given points in horse-power, simply by multiplying together 
the numbers expressing amperes and volts, and dividing the product by 
746. 
. Dr. Siemens has suggested that the unit of power be the Watt, which 

is of a horse-power. Hence the product of amperes and volts is 

746 

Watts. 

If we substitute in the general expression for the energy of a current, 

E * 
fV'^ C E, the value of C, or — , we have 

R 

This shows that when the resistance remains constant, the work done 
by a current, or the energy it represents, varies directly as the square of 
the electro-motive force. 

But if an electro-motor be included in the circuit, the reaction be- 
tween the fixed magnets and the moving armature generates an inverse 
E. M. F.; and the actual E. M. F., producing a current through the 
wire connecting the generator and the motor, will be that furnished by 
the source of supply, minus the counter E. M. F. due to the motor. 



CaHiHg these E and e, the current will be 
; in circuit. 



E — r. 



where R is the total 



Hence, IV^CE 



_ E[E--e\ 



for work done by the generator; 



1^ for that given oat by the motor, both measured 



and w ^'S^ 
electrically. ^ 

Let us now illustrate this diagrammatically by the method of Prof. 
Silvanus Thompson, in order to represent to the eye both the maximum 
rate of working and the maximum efficiency of the motor. 

The figure is a square, 
and either side, 2& A B^ 



G 



\D 



H 



represents the E. M. F. of 
the generator when the 
motor is at rest. B F 
represents the counter E. 
M. F. of the motor. A F 
is, therefore, E — e, and 
the area A F H D -^ E 
(E — e\ and area G LCH 

If the resistance remains 
constant, these areas will 
represent the energy ab- 
sorbed by the generator, and 
that given out again by the 
motor. In both cases the 
energy is measured electrically, and the machines are supposed to be 
perfect. The ratio of the two areas on the diagram is, accordingly, the 
measure of the efficiency of the motor. 

Fig. 2 is intended to illustrate the law of maximum rate of luorking. 

The point G is at the middle 
1 oi B D. Since this point 



Fiy.l. 



J 



PSF 



K 










Fi^.2. 



always lies on the diagonal 
B D, the area representing 
the work done by the motor 
must always be inscribed in 
the triangle B C D; and 
of all rectangles so in- 
scribed, the square G L C H 
has the greatest area. But 
the area of the square is 
exactly half that of the 
rectangle A F H D, 
Hence, work by the motor 
is done most rapidly^ when 
the energy it absorbs is 
half that derived from the 
source of supply. This is known as Jacobi's law of the maximum rate 
of working. The efficiency of the motor is. accordingly, only 50 per 
cent: when it is doing work at the most rapid rate, with a given source of 
supply. Maximum rate of working and maximum efficiency are, therefore, 
clearly not identical. 

Consider further. Fig. 3, 
when the speed of the mo- 
tor is still higher, and the 
counter E. M. F. corre- 
spondingly great The 
point G is still nearer D; 
the area G L C /^ is ap- 
proaching A F H D m 
value, and the efficiency of 
the motor is nearly a maxi- 
mum. The area of the 
small square ^K G H D 
represents the loss due to 
heat-waste in the resist- 
ances. That the efficiency 
may be a maximum, the heat- 
waste must be a minimum. It is, therefore, evident that the efficiency is a 
maximum when the motor is running with a velocity nearly equal to that of 
the generator. In other words, the maximum of power employed will be 
turned into useful work when the motor is running under a very light 







Fig. 3. 
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load. Mazimain rate of working, however, is attained at a theoretical effi. 
deoqr of 50 per cent. But when the motor is converting the largest possible 
p f o po iti oo of the energy employed into useful work, it is running under a 
very light load. This is analogous to battery power required for electro- 
plating. The greatest economy of working is to use a current of £. M. 
F. just suflBdent to decompose the metallic salts employed. If double 
this E. M. <F. is used, the rate of electro-deposit will be doubled, but it 
will be at the cost of four times as much zinc. 

For economical working in the transmission of power, it is necessary 
that the difference between the £. M. F. of the generator and the motor 
be smalL The question of the absolute values of these £. M. F/s is 
one now to be considered FixMn the above expressions for the energy 
absorbed by the generator and that returned by the motor, we see that the 
ratio of the two is simply the ratio of E and ^, provided their difference 
and the resistance remain constant, which is equivalent to saying that the 
current remains constant. It follows, directly, that the higher the direct 
and counter E. M. F.'s, the greater the power transmitted with a given 
current over a given resistance. 

Let us illustrate, by reference to the Gramme machine, used in the 
Chatham experiments in England. The following data are given : 

^ — 69.9 volts. 

r — 0.15 ohm. 

f' — 0.06 •• 

R — 0.65 •* 
In which r is the resistance of the field magnets, r' of the armature, 
and R the external resistance. It follows, that 

C— -^-^ —81.22 amperes. 
0.86 

fF— 81.22x699 — 5677.3 Watts— 7.6 h. p. 

Suppose, now, the total resistance be increased to 10 ohms, and that 

the E. M. F. be so increased that the same current of 81.22 amperes 

flows. The E. M. F. will then be 812.2. for 

^_ 812.2 

10 

as before. In order to furnish this current through 10 ohms resistance, 

the dynamo would absorb 88 h. p., instead of 7.6 as before. Further, 

let the dynamo be connected with a motor running so as to produce a 

counter E. M. F. of 612.2 volts. 

Then the following are the data : 

^ — 812.2 

^ — ^— 200 r+r' + iV— 10 

/• — 612.2 



-=81.22 amperes, 



Hence, C— - 



W 



200 
10 

812.^ (812.2 — 612.2) __ 
10 



— 20 amperes. 



16,244 Watts, or 22 h. p. 



612.2 (812.2 — 612.2) 

10 

Let the resistance be further increased to 
F.'s to 2,500, and 1,500 volts respectively. 

Then C-^'-^- -^^- 
R 100 

W — ?'5oo (^,500— jr,5oo) ^ 

100 

w — ^500 (2.50 — 1.50Q) „ 
100 



12,244 Watts or 16.4 h. p. 
100 ohms, and the E. 

— 10 amperes. 
25,000 Watts, or 33.5 h. p. 
15,000 Walts, or 20.1 h. p. 



M. 



Thus, while the current in the three cases varies from about 80 amperes 
to 20, and then to 10 ; and the E. M. F. of the generator rises from 69.9 
to 2,5<x) volts, the power absorbed passes from 7.6 h. p. to 22, and finally, 
to 33.5. With a decreasing current, therefore, and an increasing resist- 
ance it is possible to transmit more and more power, provided the E. M. F. 
be made sufficiently high. 

These results show, conclusively, that if we desire to transmit any con- 
siderable amount of power over a resistance as great as 75 or 100 ohms, 
we can do so with reasonable efficiency only when the generator dynamo 
and the motor dynamo, are so constructed as to yield a very high E. M. F. , 
the one direct and the other reverse or counter. Then, with a given 



difference of E. M. F. between the two machines, and a given resiskanoe 
in the main circuit, the efficiency of the combination and the power 
transmitted will vary almost directly as the E. M. F. of the generator, 
the current intensity remaining the same. 

This conclusion, which seems at first self-oontradictory, becomes 
evident when we consider that the energy represented depends not on the 
current strength alone, but on the E. M. F. and the current conjointly; 
and in this combination of two dynamos, we have the means of varying 
the effective E. M. F., which determines the power transmitted, while the 
current intensity remains the same. For a short circuit of low resistance, 
comparatively low E. M. F.'s will suffice; whjle for high resistances cor- 
respondingly high E. M. F.'s must be employed. This is in reality no 
new law, though it has been sounded abroad of late in certain quarters 
with a great flourish of trumpets. When Prof. Joseph Henry took up the 
task, in which others had failed, of producmg at a distance mechanical 
effects which had previously been obtained only with a short wire of low 
resistance, he made the capital discovery that he must do two things ; 
first, increase the E. M. F. by joining a number of cells of battery in 
series ; and, second, increase the number of turns of wire on the mag- 
nets of his receiving instrument. Exactly the same method must be pur- 
sued in transmitting power to a distance by means of dynamos. The 
E. M. F. of the generator must be increased, and the number of turns of 
wire on the armature of the motor must also be multiplied, or the same 
result accomplished by other and corresponding means. 

But what practical limits are placed on the increase of E. M. F ? 
There are three methods of exalting it. 

First, by increasing the strength of the magnetic field dne to the 
fixed field magnets. 

Sfcond, by increasing the number of lums of wire, and, in conse- 
quence, the resistance of the armature. 

Thirds by increasing the velocity of rotation of the working magnet. 
With only these means at command, the limit of attainable E. M. F. 
is not indefinitely high. This fixes a corresponding limit to the resist- 
ance over which power can be economically transmitted. For the econom- 
ical transmission of power several hundred miles, over a conductor of 
moderate size, an E. M. F. comparable with that furnished by a Holtz 
machine would be needed. Further, the employment of E. M. F.'s of 
such magnitude is attended with great danger, even when both the direct 
and return conductors are insulated. An accidental short circuiting of 
the condui:tor is liable to generate a large amount of heat; and if such 
short circuit is through the person, death must follow. This latter 
result will most certainly take place if the current is characterized by a 
dangerous discontinuity, or intermittency. Such a current need not be an 
alternating one. In nearly all high E. M. F. dynamos, continuity of 
current has been sacrificed to strength of magnetic field. Professors 
Ayrton and Perry have devised a method of measuring this discontinuity, 
by means of an induction coil having low resisUnce in both the primary 
and secondary wires. When a current of ten amperes, from a three-light 
Brush dynamo, was passed through the primary of the coil, an "ammeter** 
indicated a reverse current of five amperes in the secondary. This reverse 
current was produced by the discontinuity of the main current repeating 
itself at such short intervals of time as to completely elude detection by 
any of the ordinary methods. Such intermittency in the current greatly 
augments the danger to life in case of accidental short circuits ; or, in- 
deed, where a partial ground is made by contact with an uncovered wire. 
The practical transmission of power, by electricity, to any considerable 
distance, has thus far been quite limited. Dr. C. W. Siemens says, that 
** probably Sir Wm Armstrong was the first to take advanUge of ascer- 
tained facts, in lighting his house at Cragside during m'ght time, and 
working his lathe and saw bench during the day, by power transmitted 
through a wire, from a waterfall nearly a mile distant from his mansion.*' 
In 1879, ^r. Werner Siemens operated an electric railway, at the 
Berlin Exhibition, 900 yards long and of 2 feet gauge. The car carried 
twenty persons at a trip. 

The Lichterfelde line has been in operation since May 16, 1881. It 
has a gauge of 3 ft. 3 in., is 2,500 yards long, and is operated by two 
dynamos, developing an aggregate current of 9,000 Watts, or 12 h. p. It 
has never failed in accomplishing its daily traffic. What its relative 
economy is, is not stated. 



The tramway ai the Paris ExpositioQ of Electricity was about 1,640 
feet in length, and of 4 ft. 8}^ in. gauge In this line, contact was made 
with the suspended conductors by means of mctaUic bolts, drawn through 
tubes with a longitudinal slit Ninety-five thousand passengers were 
carried within the period of seven weeks. Even when fully loaded, the 

rear passed a considerable grade on entering the *' Palais de I'lndustrie/' 
ftt a good speed. 
Another electric tramway has just been successfully opened between 
Portmsh and Bush Mills in the North of Ireland, a distance of six miles. 
The installation was made by the Siemens' firm of London* The rails on 
this line are three feet apart, and are not insulated from the earth, but arc 
joined electrically by copper bolts, and form the return circuit, the current 
I being conveyed to the car through a T iron placed on short standards. 
At present the power is supplied by a steam engine at Fortrosh, giving 
' motion to a shunt dynamo of 20 h. p.; but the intention is to utilize 

I water power near Bush Mills by means of three turbines of 40 h, p. each. 

^^^The working speed of this line is restricted, by the board of trade, to ten 
^^P^iles an hour. This speed is readily attained, although the gradients are 
I decidedly unfavorable, including an incline of two miles at a gradient of 
I I in 38. It is intended to extend the line six miles beyond Bush Mills, in 

I order to connect it with the North of Ireland narrow-gauge railway system. 
f Theoretically, the most desirable system for street cars is to cany the store 

of energy in the tram itself instead of transmitting it over long distances. 
This plan has been tried with only moderate success thus far by the 
Electrical Storage Company of London, on the lines of the West Metro- 
politan Tramway Company* The accumulators are intended to furnish 
motive power for seven hours, the car accommodating forty-six passengers, 
and weighing, when loaded, seven tons. This plan appears to be entirely 
feasible ; for while there is a loss of energy in a secondary battery, there 

II is also a loss in transmitting over conductors from a central station. So 
|I also there is great loss in transmitting power mechanically by means of a 
I wire cable. Consider only, the immense inertia of the cable, tlie friction, 
f and the loss due to rigidity in passing round curx'es on the cable railway. 

To sum up the points established ; 

Tst. The maximum rate of working is attained when the motor con- 
verts half the energy supplied by the generator into uscftil work. This b 
Jacobi's law. 

2nd. Maximum efficiency is attained only by allowing the motor to 
run under a light load at a high speed. The rate of working is then 
slow, but the largest possible proportion of the energy supplied is con- 
verted into useful work. 

3d. When power is transmitted over considerable distances, the E. 
M, F. of both generator and motor must rise with the resistance 

4lh, With a given current over a given resistance, the power trans- 
mitted will increase directly as the E. M. F. of the generator rises ; and 
the etHcicncy of the motor increases under the same conditions. 

5lh. A necessary^ limit to the E. M. F. is fixed by the mechanical 
conditions, and the scientific theory of the dynamo machine. Hence^ 
the power that can be transmitted by electrical means over considerable 
resistances, is also limited, so far as known methods are concerned. 

6th. The practical details of transmitting power electrically have not 
yet all been satisfactorily worked out ; but enough has been done to in- 
dicate that the conclusions arrived at by theory are practically tenable. 

The paper elicited considerable discussion, and many 
enqviiries* The president announced that the annual election 
of officers would occur at the May meeting, 

Scribe. 



UNDERGROUND COMMUNICATION. 



The Utica O^j^twt says : That on the 12th of May, Messrs. 

Calianen & Parker, of Utica, set their long-distance telephone into a cir- 
cuit of five Western Union wires {No. g galvanized iron), running between 
Utica and Albany, making a circuit of about 500 miles of continuous wire. 
The transmitter worked admirably, and was heard distinctly. As the 
Postal Telegraph Company uses copper wire with a steel core, which has 
a conductivity three times greater than the No, g galvanized wire used by 
' the Utica inventors, Mr Calianen claims that his test is equal to one of 
3,000 miles on a copper steel cored wire, and that their transmitter is thus 
three times better than the one in use between New York and Chicago. 



AT a meeting of the general committee on underground 
electrical communication, held at Room 47, 115 
Broadway, May 7th, the following sub-committees were 
appointed : 

SU&*COMMlTTEE Off RLECTBJCAL AND MECHANICAL DEVICES. 

Albert B, Chandler, Joseph P. Davis, Frederick H, May, Henry 
Morton, Henry W. Pope, Garret S. Mott, Elihu Thomson, J. Eliot 
Smith. Instructed as foll<m'S : 

It shall be the duty of the committee on electrical and mechanical 
devices, to examine inventions now in use, or that may be presented to 
it; to give notice to inventors as to the nature and extent of the require- 
ments, and state the problem to be solved, with the purpose of concen- 
trating inventive effort in a practical direction; and generally, to consider 
and report, for the instruction of the general committee, the state of the 
art; and that the difficulties are, or are not, surmounted, or, in the judg- 
ment of the committee, surmountable; and in default of an ideal and 
perfected system to make such recommendations to the general commit- 
tee, as may in its estimation seem worthy of adoption, as a partial or 
temporary remedy of the difficulties encountered, pending the inven- 
tion and perfecting of a completely satisfactory system. To report in the 
first instance to the committee on business. 

SUB-COMMITTEE 0^f LAW AND FRANCHISES* 

Leonard E. Curtis, Sherburne B» Eaton, William M. Tvins. Instruc- 
ted as follows : 

It shall be the duty of the committee on law and franchises to 
examine the laws and franchises granted by the State and city, and the 
general legislation favorable and unfavorable, bearing upon the subject * 
to determine whether any further powers are required, and tf so, what, in 
order to carry out the plan of underground electric communication in the 
interest of all the electrical corporations, as approved by the committee 
on electrical and mechanical devices, and whether or not any general law 
on the subject is desirable; and further, in the event that the committee 
on inventions adopt any system, invention^ or device, which is the subject 
of a patent of the United States, to examine, or cause to be examined, the 
validity of the same, and its scope and sufficiency. To report in the first 
instance to the committee on business 

SUB-COMMITTEF. ON BUSINESS ORGANIZATION^ 

Augustus C. Richards, Clark B. Hotchkiss, Charles R. Flint, Row* 
bnd R. Hazard, Thonjas J. Montgomery, Instructed as follows 1 

It shall be the duty of the committee on business organiatalion, if 
it shall appear from the conclusions of the two other committees, that a 
system is devised, or can be formed out of existing material, and that the 
required laws and franchises exist, to frame, for the consideration of the 
general committee, a plan of organization for carrying into effect the 
recommendations of the other committees, which shall include the forma* 
tion of an independent company for that purpose, if that is deemed the 
better way, with the necessary by laws for the same, and a system of con- 
trol in the interest of the contributing corporations, it being understood 
that upon the completion of the work of the committee on business 
organization, the general committee shall be called together to act upon 
the reports of the three committees 



An ELECT r(c LIGHT introduced in a Pennsylvania coal mine the 

other day, scared a lot of mules there out of their wits; and miners said it 
was the first time one of the animals was ever known to show fear under- 
ground. 

EngimeriHg^X^X^ that the commission of the Vienna electrical ex- 
hibition is preparing iron cases, or screens, for the protection of the watches 
of those whose duty will carry them into the vicinity of powerful dynamo 
machines. The very serious mischief that was done to many valuable 
watches in the early days of electric lighting, led to the production of a 
machine by which the watch was steadily turned in front of a magnetic 
pole, until it was again demagnetised, but it will, no doubt, be more satis- 
factory to the owners of good watches to avoid the necessity of such exper- 
iments. 
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UNDERGROUND CONDUCTORS, 



IN our last issue, we referred to the action taken by 
the twenty-five telegraph, telephone, electric light 
and other electrical companies, doing business in this 
city, in organizing a general committee to consider the 
subject of a comprehensive system for placing their circuits 
underground. This committee has, since then, appointed 
sub-committees, of which we give the details in another 
column. As the actual work to be done will fall, for the 
most part, upon these sub-committees, we are pleased to 
sec that excellent judgment has been shown in making 
them up. 

The task which it is proposed to undertake, is by no 
means an easy one. The practical difficulties standing in 
the way of a satisfactory underground system, are proba- 
bly greater in New York than anywhere else. Even if 
proj/er insulation can be secured, and induction obviated, 
»'e are met by the fact that the space beneath the pavement is, 
in very many of the streets, already fully occupied by sewers, 
gas pipes, water pipes, steam pipes, and pneumatic tubes, 
and that the number of circuits to be provided for is very 
great, and rapidly increasing. 

Much grx>d must result, however, from a thorough, 
\)TdJ:X\(/d\ investigation of the whole subject, such as this 
committee proposes to make. 

There can be no doubt of a growing impatience on the 
part of the public, of the great accumulation of poles and 
overhead wires in the streets of our principal cities. Bills 
introduced in the legislatures of several of the States, and 
ordinances proposed or i>assed by many municipal bodies, 
indicate a disposition to legislate all circuits, in large cities, 
either underground or out of existence. These terms 
would, probably be, in many cases, synonomous, as for very 
many of the uses to which electric circuits are put, none of 
the proposed underground systems have been found reliable 
and efficient. 

Legislators, not understanding this, and believing the 
only question involved to be one of slight additional ex- 
pense, have been disposed to make regulations which, if 
enforced, would greatly restrict and cripple the business of 
all the electrical companies. Even if the question of ex- 
pense were the only one, no stringent regulations should 
be adof)ted, without very careful consideration. Frequent- 
ly, the development of a new business depends, at the 
outset, upon cheapness and rapidity of construction. The 
telephone business, for example, would probably not have 
reached a tenth part of its present magnitude under a pro- 
hibition of the use of overhead wires, even if any of the 
proposed underground systems were available for telephone 
circuits. 



After all, the main question is, whether the benefits con- 
ferred on the public by the electrical companies, compen- 
sates for the inconveniences arising from the occupation of 
the streets with poles and wires. We think there can be 
but one answer to this question. The people of Chicago or 
St. Louis, for example, would probably bear with equanim- 
ity much greater evils than they are now suffering from 
overhead wires, if it were a question of having the circuits 
as they are, or not at all. 

When it is generally understood that the difficulties in 
the way of getting the wires underground are more largely 
mechanical and electrical, than pecuniary, and that the 
companies are endeavoring, in good faith, to overcome 
them, there will be a much more conservative feeling in re- 
gard to legislation. 

The work of the committee, if properly conducted, will 
be of importance, not only as bringing us nearer to a satis- 
factory solution of the problem, but as an assurance of the 
good faith of the companies, and as a means of information to 
the public. 

The Gramme Company deserves great credit for taking 
the initiative in the matter; and the prompt cooperation of 
all the other companies, shows the very general interest 
which is felt in the subject. 



THE INDIRECT VALUE OF THE ELECTRIC 
LIGHT 



THE results of experience add new elements of value 
to the electric light; matters formerly assumed to 
possess slight importance, have proved to be of great worth, 
while from day to day one learns of new applications, 
wherein the electric light has served to widen the scope of 
industries which it illuminated. These advantages are 
generally independent of the expense of the light, either in 
itself, or in comparison with other methods of illumination. 

The vexed question of cost of electric light, is still in 
an unsettled condition, just as the same matter is unsolved 
in other industries. The members of the associations, 
devoted to the several leading industries, have long dis- 
cussed the true cost of a ton of pig iron, of a bale of cotton, 
and of a bushel of wheat. The most careful observers dis- 
agree with each other in details, and final results. 

In estimating the cost of lighting by electricity, the 
results vary with the opinions of the computers; ele- 
ments of conjecture are amplified or diminished to any 
possible extent. We have seen such estimates based upon 
an average use of the light for two hours a day, where the 
cost of power was assumed as that necessary for the con- 
tinual operation of the dynamo machines for ten hours 
daily; the assigned reason for such an extraordinary method 
of procedure, being that the establishment had facilities for 
the production of that power. Suppose the manager of a 
mill should report in a dull season, a production of cloth 
based upon the total capacity of the machinery, there would 
be a keen search for the missing goods. 

On the other hand, one of the electric lighting com- 
panies published a letter from a manufacturer, who used a 
sufficient number of lights to require at least eighty horse- 
power, in which the statement was soberly made that *' the 
increase ot fuel required to run the dynamos was inappre- 
ciable." In the face of such diverse statements, and 
methods of calculation, it is well nigh impossible to make 
any report of value on the cost of electric lighting. 

In all these estimates, the extent of the illumination is 
either disregarded, or compared with some previous 
methods of lighting, with a snap judgment which is unre* 
liable. Whenever electricity is substituted for other 
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methods of light, the result is always unsatisfactory, unless 
a notable increase of light is furnished; because electrtcity 
is capable of furnishing increased illumination, more light 
is demanded in every instance. 

As a general matter, it may be stated, that cost is no 
measure of value; the true measure of value is the worth to 
the consumer, rather than to the producer. 

Several years ago, some tables were published, showing 
the cost of lubrication in a number of cotton mills. Over 
fifty of these mills wcte engaged in the manufacture of print 
cloths; making the same kind of goods; were equipped with 
similar machinery, and competing in the general market. 
In some of these mills, the item of lubrication for each 
pound of cloth produced, was four times as much as in 
others; and a curious fact may be mentioned in this connec- 
tion, that of the two mills, where the cost of lubrication 
was the greatest, one used the most expensive, and the 
other the cheapest oil of any on the list; the general result 
indicated that the greatest economy resulted from the judi- 
cious use of a good oil. 

The merits of electric light, consist in the indirect 
matters of its value over other methods of lighting, rather 
than any difference in the cost, as compared with gas or oil 
In this connection, we wish to cite a few instances where the 
worth of the electric light has been of great value to the 
places where it is in use. 

In photography, it has furnished pictures of mines, 
caves, the interior of the great pyramid and places beyond 
the reach of sunlight. Photographers have studios in 
places more convenient of access, and can take sittings in- 
dependent of time or weather In one studio in this city, 
the shadow effects are controlled by giving a slight motion 
to the arc lamp used to light the room. As the operator 
has the conditions of illumination wholly within his con- 
trol. the results are more satisfactory than when variations 
of light must be allowed for by the artist. 

A circular recently issued by a photo-engraving com- 
pany, informs its patrons that their plates can now be 
delivered promptly without regard to weather, and, in cases 
of urgency, work can be prosecuted during the night, as 
the use of the electric light in photography has rendered 
them independent of sunlight. Every business man can 
appreciate the worth of appliances which relieves an estab- 
lishment from bondage to the whims of the clouds, and per- 
mits a continuous operation with all its attendant advan- 
tages. 

A large machine shop in Connecticut was engaged upon 
''a contract for munitions of war for a South American 
\ government. Much time was required at the commence- 
ment of the work in the preparation of the necessary special 
I machinery, and it became evident that the completion of 
the contract would be delayed, and subject the establish- 
ment to a heavy forfeiture. The foundry \vas poorly 
lighted by windows on two sides, and it was impossible for 
gas to furnish enough light for finishing the moulds. Three 
electric lights enabled the work to be prosecuted with des- 
patch, and the contract was fulfilled within the stated lime. 
It is well known that in those processes of manufactur- 
ing, where machinery has developed the sub-division of 
labor to a great extent, much of the success is due to the 
stability of a well balanced and continuous organixation of 
the employees ; irregularities of attendance, and enfeebled 
health, diminish the production of that machine, and 
other things being equal, rob those who attend to subse- 
, quent processes of manufacture of a proper share of work, 
[As competition increases, the importance of giving due 
[attention to the healthful surroundings of artisans and era- 
[ployees is receiving attention. 

The electric light neither consunies nor heats the air, 
[and thus tends to render the help keen to observe the work 
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which the flood of light renders more clearly visible. 

These matters are more noticeable where continuous 
night work is carried on. The production of a certain mill, 
engaged in spinning cotton with two sets of employees, 
increased over ten per cent, after the electric light replaced 
gas. The conditions were particularly favorable for a 
strong comparison, for, in addition to the continuous opera- 
tion of the machinery, the building was low, and unprovided 
with any system of ventilation, and sickness was so prevalent 
among the help that their attendance was ver)^ irregular, 
until the electric lights were introduced. 

The electric light introduced a new complication in the 
labor problem in a New England mill, where the weavers 
struck last winter because they w^ere refused the electric 
light during the day. The cause of this unusual devotion to 
electricity was due to the fact, that they were paid by the 
piece, and soon learned that the sharp shadows of the arc 
light enabled them to detect a missing thread at once. 

The electric light has been of service in tunnelling, and 
is beginning to be introduced into mines. 

In lighting the cavities of the human body, it has 
extended the field of the surgeon's skill. 

In a field of applied science, whose results have proven 
of especial value to our fisheries, the United States Fish 
Commission are to use electric lights during the coming 
Summer to illuminate both the surface and the depth of the 
sea; and it is expected that this will add even more to the 
sum of knowledge of marine life than its other researches 
in the past 



T^E CHICAGO EXPOSITION OF RAILWAY 
APPLIANCES. 



THE Exposition of Railway Appliances, which is just 
opening at Chicago, bids fair to be of great import- 
ance in electrical matters. A sufiiciently liberal interpretation 
has been given to the term, "railway appliances,** to take in 
nearly all the important industrial applications of electricity, 
and, we understand that some of the exhibits of electrical 
apparatus will be of great interest. 

The electric light companies, in particular, are exhibit- 
ing their latest improvements in apparatus in actual opera* 
tion, so that a good opportunity will be afforded for a com- 
parison of the different systems. 

The United States Company is exhibiting arc and incan* 
descent lights, and transmission of power; and, in addition 
to its exhibits, is lighting a large part of the exposition 
building under contract. The Edison Company is exhibit- 
ing incandescent lights. The Brush Company is exhibiting 
the Brush arc light, and storage battery, and the Swan in- 
candescent light. The Fuller, American, and other compa- 
nies are exhibiting arc lights. 

An electric railway has been constructed under the 
direction of Mr. S, D, Field, in operating which, as we are 
informed, a Weston dynamo machine and motor will be 
used. 

We hope to give a more detailed description of these 
and other interesting exhibits in subsequent issues. 

In view of the great improvements which have been 
made since the Paris exposition, a new series of authorita- 
tive tests and measurements seems very desirable. The 
Chicago exposition furnishes an excellent opportunity for 
this, which we hope will not be neglected. 



The kew Gi;ion uneh Ortgcn, which b intended to be .1 

faster vessel than the Alaska, is to be filtcd up with Edison Inoindescciil 
lamps. The plant will consist of two duplicate soo-light machines and 
engines. 
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FRICTIONAL ELECTRICITY IN MILLS, 



ONE of the mills of the Evans Imitation Leather Com- 
pany, at Salem, N. H., was set on fire in a very curi- 
ous manner, on the 5th of last March. The goods of this 
company are a contradiction of the old college song, 
** There's nothing like leather," for it is cloth, covered with 
a preparation which resembles leather. 

In the manufacture of this substance, the cloth is car- 
ried between rollers beneath the coating mixture, and the 
surplus is removed with a long scraper. The compound is 
mixed with naphtha ; and, on the date above mentioned, a 
man was reaching over the covering machine, when the 
frictional electricity, generated at the rollers, drew sparks 
from the man's fingers, which ignited the naphtha and 
destroyed the mill. In the other mills of this company, 
copper conductors, leading to the earth, were placed at 
every place where there was a liability of the production of 
frictional electricity ; so that it is now impossible to obtain 
a spark by placing the knuckles at any belt. 

The present process of calendering paper, electrifies it; 
and the pile of sheets retain the static charge for a long 
time. Such paper cannot be printed with any facility, 
ns every printer knows to his cost. In printing the calen- 
dered sheets of Gregory's seed catalogue, out of ninety 
thousand sheets that were given to the printer, eighty-one 
liundred were utterly ruined, and many others defective. 

An example of the ability of highly finished paper to 
retain a static charge, can be seen by unfolding one of the 
scmi-weckly issues of Ihadstreet' s upon a desk, and rubbing 
it with dry hands briskly from the centre to the edges ; if 
the air is dry, it will then retain its position upon a shellac- 
ed door, for a long time. , . , 

K. W. IJacon, the veteran mechanical engmeer, has 
written to Cotton, Wool and Iron, an account of some in- 
tcroslinc experiments which he made with frictional elec- 
tricity m the mills of the Boston Manufacturing Company, 
at Wailham, Mass., in 1839. He states: 

•• \ iH'U wmc fourteen inches wide, running some 1.200 feet per min- 
„tr was run from art adjacent building into the weave shop, over the 
ll wu» !U>t»» -"^ccn that four pairs of looms, over which the behs 
The weavers declared that it destroyed 
if a thread broke, it 



jvix^K were seriously affected 
heu hAir-thal it made it * stand on end 

ht al mcc the belt; that all the dust of the shop accumulated around 
X«. to t- 111 on the webs when the mill stopped. It was impossible to 
^vVLtxe.^ ,0 run them. The c>vcr>eer of the room applied to me to 




\ li in aiKirt. inserieii point, 

V ji ^vc*- « ^^ ^» ^ .jttachcil a No. lo iron wire to the bar holdm^^ the 

.^. • > ••*^' r^^*"^/ !ir*'^Vnie V> feet to the water pipe The remedy was 

ss ■ V , i '^'^-J- •' ' .^^1 j,jj ijroken threads ditto, and the dust stopped 

,s.:.^^»v. •*'*' ■•*" ' ' ^,^^.^1 the same thing since, with ecpial 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 

BY ROBERT H. THURSTON. 



III. — ENGINES INDIRECTLY CONNECTED, ONLY. 
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iH-en formed, in London. f..r the construction ! 
.,,> , lilwav under the Thames, through iron cais- 
'^' ,!, mo ins of a stationary en-ine, transmitting: 
.'« huh will run separately. Mart as filled, and 
^' 'vilt minutes in the journey. 

• ,^ N.; pneumatic tubes under Hraulway. has . 

vv . ■'.!« luion releg:raph Company, who will 

' \..h wiu- will be carried. Six of these 

'^"^ Uvvluce Kxchange building to Korty-sixih 

'^ '^ .'. F.Hirth Avenue Man-holes. four feet 

^ '? Tv te.'t .iR't. to obviate the necessity of 
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THE CORLISS ENGINE. 

DIVIDING engines used in driving dynamo-electric 
machines into two principal classes — engines driving 
indirectly through gearing or belting, and engines directly 
connected to the armatures — we may profitably devote con- 
siderable space to the first class. And, although machines 
of the kind which have come to be distinguished by the 
appellation "high-speed engines" may be, and oft«n are, 
indirectly connected, it is proposed to leave the examina- 
tion of such engines to a later article on directly connected 
engines, and here to describe only the " drop»cut-off " 
engines, or those with *' detachable valve-gear," which can 
only drive the armature of the "dynamo" indirectly. 

The first drop cut-off introduced, had a form patented by 
Fred. £. Sickles, in 1841. This engine was first built for 
mill purpo.<*es, by Thurston, Gardner & Co., at Providence, 
R. I., that firm then holding the Sickles' patents, except that 
the marine engine business was retained by Sickles. The 
modern stationary engine was thus introduced, and was 
soon extensively made known among steam users by its 
superior performance when competing with the older engines, 
which were then usually arranged to expand steam about 
one and a half times by the lap of the single three-ported 
valve. A few engines were built of a better design, fitted 
with an independent cut-off valve on the back of the main 
valve. These two last named engines would, at best, with 
good boilers use five or six pounds of coal per hour, and 
per horse-power, where the Sickles valve-gear would bring 
the consumption down to four. 

Regulation was always effected by a governor controFling 
a throttle valve. This governor was usually a common fly- 
ball governor, and its deficiency in power and lack of 
isochronism, the distance of the regulating valve Crom the 
engine valves, and the range of motion required in its 
operation, and the resistance offered by the packing of the 
steam, altogether, made this combination a very ineffective 
regulating apparatus. Thurston, Gardner & Co., sub- 
stituted for this the Pitcher hydraulic regulator and a 
register valve, which gave a much better regulation; this 
contrivance was also isochronous, 1. ^., it was capable of 
holding the engine at speed, whatever the variation of 
steam- pressure or of load. 

But an immense step in advance of this, then, best prac- 
tice was made by Geo. H. Corliss, a young Poughkeepsie me- 
chanic, y> ho had exchanged the rS/e of sewing-machine inven- 
tor for that of the inventor of the most famous steam engine 
that has appeared since the time of Watt. The Corliss engine 
was patented in 1849, and rapidly came into use, its re- 
markable economy, when competing with the best existing 
engines, the peculiar business tactics of its builder, and the 
rapidly increasing demand for efficient, and especially well 
regulated, engines, combining to give it a wonderfully rapid 
introdurtion. 

'Fhe engine is an interesting illustration of a machine 
which is the re])rescntaiive of a peculiar type, each detail 
of which is especially adapted to its place in that machine, 
and is < haracteristically different from the parts which per- 
form the same oftice in other engines. The leading features 
of this maciiine are: 

1. The use of four valves— two steam, and two exhaust 
—so i)lace(i as to reduce "clearance" to a minimum. 

2. The use of a rotating valve, capable of being cheaply 
and readily fitted up, of being easily moved, and of being 
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convenienlJy worked by connections outside the steam 

spaces. 

5. The use of a *' wrist-plate," caused to oscillate by a 
single eccentric, and directly so connected with all four 
valves that each may be given a mpid opening and closing 
movement, and held open and nearly still, at either end of 
its range, by swinging the line of connection nearly into the 
line between centres, thus permitting nearly a full opening 
of port to be maintained during an appreciable interval, 
and a free and complete steam supply and exhaust. 

4. A beautifully simple and efi'ective method of detach- 
ing the steam valve from the driving mechanism, and of 
insuring its rapid and certain closure at the proper moment, 
to produce any desired expansion of steam. 

5. A direct connection of the governor, so as to deter- 
mine the ratio of expansion, while so adjusting the power of 
the engine to the work to be done, that the variation of 
speed with changing loads becomes a minimunj» 

6. Making this latter adjustment in such a way as to 
throw the least possible work on the regulating mechanism, 
and thus to give the governor the greatest possible sensitive- 
ness and accuracy of action. 



was as novel and as successful as the mechanical device 
itself. He offered to put his engine in place of rival 
engines, either with a guarantee of a certain saving, and at 
a stipulated price, or, often, to take as his compensation 
the actual saving shown on the books in a stated time. 
This system was eminently satisfactory to the purchaser,, 
both as making him safe against loss, and as giving him 
some of that confidence in the engine which the maker 
himself unquestionably possessed. Corliss' work fully 
justified his claims^ and the expenditure of fuel was brought 
down to between three and four pounds per hour, and per 
horse-power, according to size and situation of the engine, 
with occasionally still better figures in condensing engines. 
These engines are now built, not only by the Corliss 
Steam Engine Co., under the eye of the inventor, but by 
many other builders. It has found its way into every part 
of the world ; and the engineer visiting Europe, will find a 
pleasure in observing the general adoption of this American 
invention in every country, and for every purpose. Euro- 
pean makers frequently modify the design, but rarely with 
the desired effect of securing an improvement in cost or 
efficiency, and frequently with a decidedly contrary result. 



\ 



The Harris-Corliss Engine, 



7. A form of frame and general design of engine, which 
gives maximum strengtli and stillness, with le;ist cost and 
weight. 

All these features are combined to form a steam engine 

essentially different, in general and in detail, from the 

engines contemporary with or succeeding it, except where 

^ae latter may properly be classed as Corliss engines. It 

irely happens that an inventor succeeds in originating a 

so wholly and so essentially novel; and it is still less 

^quently the fact, that a peculiarly original device is 

E>und superior 10 all competing machines. In operation, 

be engine was found to exhibit a remarkable economy of 

lel, and a singularly perfect regulation, and to be far more 

lurable and more economical in cost of repairs, on the 

iverage, than rival builders supposed possible. It very 

Don took the leading place in the market. 

The inventor established himself at Providence, and put 
aperation a method of marketing his machine, which 



Corliss engines are now very frequently adopted in 
electric lighting, and are always belted to the dynamos. 
Their excellent regulation is as important a feature in this 
application, as is their economy in use of steam. When 
carelessly constructed, they are, of course, likely to prove 
wasteful and irregular in action. But that these engines 
can be made to give very perfect uniformity of rotation 
will be evident, when it is stated that the writer, in testing 
engines of this class, has found that the variation of speed 
was so slight as to be practically inappreciable, even when 
the amount of work thrown on or off, was a very large pro- 
portion of that done by the engine when working at its rated 
power. 

One other reason for the success of this engine is un- 
questionably the comparatively small cost of its construc- 
tion, where competing with the earlier forms of engine with 
detachable valve-gear. Its valve-faces, particularly, and 
their seats, are surfaces of revolution, and they, as well as a 
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large part of the finished work about the engine, being 
almost wholly lathe-work, the cost of fitting up is com- 
paratively f mall. 

In detail, the engine consists, as shown in the above 
illustration of one of its standard forms, of a steam-cylinder 
sustained by any substantial connection with the foundation. 
The main pillar-block sustains the crank-shaft at the 
opposite end of the machine, and a strong brace, connecting 
these two pieces, forms, at the same time, a support for the 
crosshead guides. 

This form of engine-frame, used by Horatio Allen, the 
veteran president and engineer of the Novelty Iron Works, 
at a very early date, was adopted by Mr. Corliss, and has 
been copied from his engines by other builders throughout 
the world. 

The four valves are placed at top and bottom of each 
end of the cylinder, their rotating stems projecting, and are 
moved by the "wrist-plate," set usually, as here, at the 
middle of the cylinder, the valve connections radiating to 
the four corners, where each is attached to the valve rock- 
ing-arm, the exhaust by pin-connections, the steam by a 
catch, which can be readily " tripped " by the adjustment 
of a little cam set on the valve-stem, behind the arm. 
When tripped, the steam valves are closed by a spring in 
engines now built by Mr. Corliss, and by weights in his 
earlier engines, and in those of other builders. 

The governor is belted from a pulley on the main-shaft, 
and its oscillations are controlled by a "dash-pot," seen 
attached to the side of its standard. The governor, having 
no work to do-but to set the tripping-cam, or the equivalent 
for it adopted by Corliss and others in various designs, is 
entirely free to adjust itself to the normal position due the 
speed of the engine, and thus is made perfectly capable of 
doing the best possible work. Many foreign builders have 
attached the Porter loaded governor to this engine. The 
advantage is less obvious here than in engines in which 
more strength of action is needed. 
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In RKLAIion to a paragraph in the London Truths which de- 
clared that the Edison lamps in the library of the House of Commons went 
out twice within a period of ten days, Mr. Edison writes to The Evening 
Post to say, that the system used in the House of Commons at the time 
alluded to was the Swan light. . He siiys that since his lights have been 
in use in the House of Commons, there has been no failure on the part of 
any of them. 

-^— A CURIOUS INCIDENT is rciKjrtcd as occurring on Siemens* 
electric railway at Portrush. Owing to the fact that as yet only part of 
the line is furnished with electric conductors, a steam engine is still used 
as well as the electric locomotive. A few days aj^o the steam engine while 
drawing its load along the line, came to a stan»l through the accident of 
bursting a boiler tube. News of the disaster having been sent to the 
terminus, the stationary dynamo-elect ric machine which supplies the cur- 
rent was set into action, and the electric locomotive despatched to the 
rescue. It returned an hour later bringing the disabled steam engine 
behind it. 

Skvkral local electric li^liting companies have lately been 

organized for supplying the public with arc liglits proiluced by the 
dynamos and lamps of the TJu'fn^o^l-HH^ston system. Among the most 
successful of these local con. panics arc those at Lynn, Fall River, Lowell, 
Fitchburg, Hartford, Utica and Kansas City. The i)arent company 
has been known heretofore as The American Eleetrie Co , of New 
Britain, Conn., but the c(»ntrtil of the company having passed into the 
hands of capitalists in ICastern Mass.ichusetls, the name of that company 
has been changed to The Thom^^^n-Houiton Electric Co., and the 
principal office has been established at Boston. The dynamos and lamps 
are still manufactured at New Britain, but a factory' for their production 
is shortly to be opened at Lynn, Mass. 



PART I. 



THOUGH the advance of electrical science, during 
the past few years, has been so great that none but 
specialists have been able to follow it, yet the inventions 
and discoveries which have been made affect us and our 
surroundings so intimately, that even those who have had 
the least time to devote to the subject, cannot but feel a 
personal interest in all that pertains to it. With niany, this 
interest is merely that which every one feels in things new 
and strange; while with others, it is aroused by the impor- 
tant commercial position which has suddenly been assumed 
by electrical companies, and by the practical advantages 
they offer in the way of lighting streets and houses, and 
economically furnishing motive power for machinery. 

The attention commanded by the subject is shown in the 
daily press. Scarcely a paper can we peruse without find- 
ing a notice of some new invention or discovery, or of the 
extension of electrical systems to comparatively uncivilized 
quarters of the globe. 

The succession of important inventions has been so 
rapid as to be bewildering. Hardly had the telegraph be- 
come a practical thing, upon an extended scale, when elec- 
tric lights began to be used in Paris; shortly after, came the 
announcement of the transmission of speech in the tele- 
phone; shortly after, we were told that spoken words had 
been reproduced by the phonograph; then we heard that 
electricity had been stored in an accumulator; and now, 
we are asked to believe that we shall soon see distant ob- 
jects by electricity, as we now hear distant sounds. Prob- 
ably the most striking feature of the electrical question is, 
that as yet, no limit can be seen to the increase of the 
applications of electricity. Many years ago, a limit could 
be seen to the power of steam; but nothing like this yet 
looms up before us, with electricity. Even in the oldest 
branch of electrical science, that of generating electrical 
currents, discoveries and inventions are being, almost daily, 
made, especially in generating currents by heat, that 
threaten to revolutionize every system now in vogue. 

The simplest way of getting an electric current is the well- 
known method, which we have all tried, of putting a piece of 
zinc and a piece of copper into a vessel of water, to which a 
little sulphuric acid has been added, and then joining the 
metals by a wire. What now ensues, nobody exactly knows; 
but the zinc is found to be slowly dissolving away — ^being 
attacked by the sulphuric acid — and the wire to possess 
many curious properties, which it did not possess before, 
and which it ceases to possess as soon as it is removed from 
the metals. These properties are said to be due to a cur- 
rent of electricity, which flows through the wire from the 
copper to zinc. Whether such a current flows, or not, has 
never yet been defmitely proved; but the hypothesis is a 
convenient one, and is now generally adopted, all over the 
world. 

Nearly all of the practical applications of electricity 
have becMi made by combining electricity and magnetism; 
for, as is well known, electricity can produce ma^etism in 
iron, and magnetism can produce electricity in wires. Mag- 
netism is, however, found unaccompanied by any apparent 
evidences of electricity in the natural lodestone, and in 
steel which has been magnetized by being rubbed upon a 
])iece of lodestone. 

But the practical uses of the steel magnet. are very lim- 
ited; while those of a magnet made by passing currents of 
electricity around a bar of soft iron, are so many as to deff 
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enumeration. No telegraph sends a message from one 
place to another, no telephone acts, no electric machine, no 
electric light, no electric apparatus of any kind, it mighl 
almost be said, can operate without a magnet of this kind. 
Its great usefulness lies in the fact, that its magnetization is 
completely under the control of the current; for, as soon as 
the current passes, it becomes a magnet, and as soon as the 
current ceases, the magnetization ceases. So rapid, in fact, 
is its action, that a magnet of this kind, called an '* electro- 
magnet," can be magnetized, and demagnetized, hundreds 
of times in one second. 

To make an elertro-magnet, all that we have to do, is to 
take a bar of soft iron, and wrap around it a wire, being 
careful that the turns of wire do not touch each other To 
render this operation easy, wire is manufactured which is 
covered with a coaling of some material like rubber, which 
does not conduct electricity. On now attaching one end of 
the wire to a piece of zinc, and the other to a piece of 
copper, placed in the vessel of acidulated water, a current 
will immediately pass through the wire, from the copper to 
the zinc; or, to use the terms ordinarily employed in elec- 
trical science, from the positive to the negative pole of the 
battery. If, now, we place a piece of soft iron in front of 
the end, or **pole," the soft iron will be instantly at- 
tracted, and if free to move, will affix itself hard against 
the pole. If w^e then "break the circuit," by removing 
either wire from the battery, or by breaking the wire, the 
current will instantly cease, and the soft iron will instantly 
drop off. The electric bell, which we ring by pressing a 
button, is a simple application of the electro-magnet. 
When ive press a button on the wall of a room at a hotel, 
we simply force together two wires, one of which comes 
from one pole of a battery, while the other comes from the 
other pole. In other words, we *^ close the circuit," so 
that an electric current passes. But one of these wires goes 
around an electro-magnet, at the hotel office. This electro- 

i magnet, being therefore magnetized, attracts a piece of soft 
iron placed in front of it, and draws it towards itself. On 
the other end of this piece of soft iron, which is called the 
armature, is a clapper, which is near a bell^ so .that as the 
armature moves towards the electro-magnet, this clapper 
strikes the bell. Thus, by pressing a button in our room, 
we cause a bell to be struck in the office. But the reader 
will hardly be satisfied with this explanation, for he has 
noticed, that when he presses the button, the bell does not 
give out one sound, but emits a jingling sound, as if struck 
many times. The reason of this is, that a single tap might 
fail to call attention, whereas, a continuous rattling noise 
can hardly fail to attract the notice of any one within 
hearing. The rattling is accomj^lisbcd by having in the bell 
a little device — such, that when the armature is attracted 





towards the electro-raagnet, the motion separates two points 
which were in contact, and through which the current was 
flowing. As soon as the points are drawn apart, the current 
is therefore, broken. Being broken, the electro- magnet in- 
stantly loses its magnetism, so that it ceases to attract its 
armature, and the armature is immediately draw^n back by 
a spring. But this motion brings the two points together 
again, thereby closing the circuit again, which results in 
again attracting the armature. Thus, the armature autom- 
atically makes and breaks the circuit, and is, therefore, 
attracted towards, and drawn away from, the electro-magnet 
many times a second; and, therefore, strikes the bell many 
times a second. 

Telegraphing is also an adaptation of the principle of the 
electro magnet, in which the operator, in one place (New 
York, for instance), closes the circuit of a wire which runs 
from New York to another place (say Chicago), and passes 
around an electro-magnet at that place; so that, as the op- 
erator in New York closes the circuit with his key, the 
armature in Chicago is attracted, and strikes the electro- 
magnet with a sharp click. Now, each letter of the alpha- 
bet can be signaled, by closing the circuit a certain number 
of times, and for periods of different durations; so that a 
practiced ear, on listening to the clicks of the armature, can 
read each letter as it is made. 

The telegraph has now become such an everyday affair, 
that it is difficult to realize the difficulties put in the way of 
the early inventors, even by those whose interests it was to 
promote. It is related, that shortly after the battle of 
Waterloo, Sir Francis Ronalds invented a system of tele- 
graphy, and referred it to the War Department. This 
system, though far inferior to those of the present day, was 
yet a great improvement over the clumsy methods then in 
vogue, of waving flags and other visible objects^ But the 
war department declined having anything to do with the 
new invention, saying, ** Now that the war is over, tele- 
graphs will be no longer required !** 

Of late years, many inventions have been made for 
sending messages more rapidly than can be done by the 
hand of a man. In these systems called automatic systems, 
the sending and receiving are accomplished by machinery. 
In most of them a long piece of paper tape is perforated 
with a series of dashes and dots, which correspond to the 
letters of the message, .^, for instance, being represented 
by a dash and three dots ( — , . . ) would be represented 
on the tape by a long slit and three holes. To accomplish 
the perforation rapidly, a perforating machine is used, some* 
what similar to a type- writer. The paper tape on which the 
message is to be prepared, being put in the perforating 
machine, the operator presses the keys of the machine, in 
their proper succession ; and as each letter is pressed, the 
corresponding perforation is made in the tape. When the 
tape has been prepared, it is wound upon a reel. From this 
reel, it can be rapidly unwound by turning a crank, which 
winds it upon another reel. In going from one reel to 
the other, the tape passes over an iron roller to which is 
attached a wire from one pole of the battery, and under a 
metal stylus, which is attached to the other pole of the 
battery. When this stylus rests upon the paper no current 
can pass, because paper does not conduct electricity. But 
when a hole or slit passes under the stylus, the stylus drops 
down and comes into contact with the metal roller, thus 
making the circuit. It is evident that, when the tape is 
drawn along at a uniform rate, the current, will be made as 
each round hole and slit passjbenealh the stylus, being 
made for a longer time when a slit passes than when around 
hole passes. Now to receive these rapidly succeeding cur- 
rents, whose duration is inconceivably short, it is clearlhat 
we need some exceedingly sensitive device. We fmd this 
in a piece of paper soaked in a certain chemical, for when 
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a current passes through it, no matter for how short a 
time, it stains the paper. In using this to receive a des- 
patch sent by the means just described, the piece of paper 
tape is rapidly drawn between a metal surface and a stylus, 
the metal surface being connected to one pole, the stylus to 
the other. Each time the current is made, therefore, a stain 
will be left upon the paper tape, and the length of this 
stain will be proportional to the duration of the current. 
So that, when a slit passes under the stylus, at the sending 
end, a long stain will be made upon the receiving tape; and 
when a round hole passes, a short mark will be made upon 
the receiving tape. Thus the receiving tape will be marked 
with the same succession of dots and dashes as Mas the 
sending tape. 

The operator at the receiving end has now only to read 
off the message, translate it into ordinary language, and 
send it to the person for whom it is intended. 

In practice more than one message can be sent over one 
wire at the same time. By the invention of duplex and 
quadruplex telegraphy, in which we find to a great extent 
the hand of Edison, as we do in every branch of electrical 
science, two messages can be sent in one direction at the 
same time that two other messages are being sent in the other 
direction, or four messages in all. But the apparatus is too 
complicated to warrant the attempt to explain it in a general 
article of this kind. 

(7Y> he continued.) 



NEW YORK ELECTRICAL SOCIETY, 



AT the meeting of the New York Electrical Society, 
May 1 8th, Mr. Walter P. Phillips described the sys- 
tem of telegraphy invented by himself, known as " Steno- 
telegraphy." He said : 

There is so much confusion, in the telegraphic mind, 
concerning my devices, that perhaps I may as well 
explain the objects and aims I have in view. 

To make myself understood, I will say, this is an ink 
writer (holding one of the Phillips' automatic machines in 
his hand). It is something like the Digney ink writer; 
something like the Wheatstone; better, I think, than either. 
The use to which this instrument is put, is to receive con- 
tractions, based, primarily, on the abbreviations used by 
operators, ever since I was a boy, and learned to telegraph, 
2 2 years ago. These contractions — which I have amplified, 
systematized, and finally developed into a perfect system of 
short-hand for telegraphic purposes — I call " steno-tele- 
graphy." It differs widely from the old abbreviations, and, 
where you will find me using " 4," for ** where," you will 
also find me employing "T Q," for "the question"; 
" T F," for " the following," and many other combinations, 
capable of being quickly committed to memory, of which 
you probably have never heard. For instance, we say, 
** 3:15 bug aut 12," which means, " At 3:15, the Senate 
went into executive session, and when the doors were re- 
opened, an adjournment was taken until 12 o'clock to-mor- 
row." Nor is the system in any way confined to congres- 
sional matter. In handling the general run of news matter, 
we are just as clever. " S. S. N." disposes of " Sir Stafford 
Northcote, Chancellor of the Exchequer," while ** U T C" 
covers '* under the circumstances," and *' C K X," "com- 
mitted suicide." Steno-telegraphy will double, and often 
treble, the capacity of a smgle wire, a duplex, or a quad. 
Mr. W. J. Cook, the inimitable " Bif," sent, from Washing- 
ton to Cincinnati, in 5 hours and 5 minutes, the great 
speech of Senator Conkling, delivered in front of Cooper 
Institute, during the Garfield campaign. It consisted of 
nearly 20,000 words, and took Mr. Conkling more than 
four hours to deliver it. 



Mr. Cook made an hourly average of nearly 4,000 words. 
His time, however, has been beaten by Mr. Walter L. Pren- 
tice, who has sent 4,600 words in an hour, and by Mr. Fred 
N. Bassett. The latter sent from Washington to Chicago 
between 10.30 p. m. and 3.10 a. m. 21,000 words, two full 
pages of the Inter-Ocean. This was done on one side of a 
quad, with Washington working with Pittsburg on another, 
and Chicago with Pittsburgh on another. Two operators 
copied this matter out, and were clear five minutes after Mr. 
Bassett sent " good night ! " I doubt if two operators could 
have copied more in the same time from expert sending on 
a much steadier circuit; and I doubt also, if any two senders 
could have gotten the matter over two sides of a quad in the 
time consumed by Mr. Bassett using only one side. 

I have never had any difficulty in teaching men to send 
steno-telegraphy. They become familiar with it, so as to 
average 3,000 words per hour in a few days ; but the mod- 
ern operator knows very little about tape, and I suppose 
that there are not more than twenty expert tape readers 
in the country, outside of those reading the double line 
characters in the American rapid offices, and those whom 
the Western Union are now teaching to read the Wheat- 
stone tape. In view of this scarcity of tape men, I reason, 
that if I could take steno-telegraphy on an embosser, or 
ordinary Morse register, and run it through a transmitter 
at a low rate of speed, a sound operator could copy out 
the contraction in full, and we thus could do away with 
the ink recorder, and the reading sight instead of sound. 
I went further than this. I made an automatic which util- 
izes the Morse talent. I have nothing to do with perfora- 
tors. I adhere to the Morse register, and with the matrix 
made by it, I transmit into the line, at any desired rate of 
speed, from ten words per minute to 200 words per 
minute. I can work with these slips up to the 
Wheatstone standard of , speed, and can take it 
either on an ink writer or on the sensitive tape, 
and I can do, what neither the Wheatstone, nor 
any other system can do, outside of mine — I 
can let an operator send, on a local circuit, say 60 mes- 
sages an hour, and put them over one side of a quad at 
the rate of 120 per hour, take them on an embosser, and 
then slow them down on a local circuit to 60, 50, 40, 30, 
20, or 10 messages per hour, according to the capacity of 
the receiver. I have demonstrated that I can send 60 
words a minute to Chicago, over one side oi a quad, or 
3,000 words per hour. If, then, the matter be press, and 
the sending operator entapes it in my contractions, it can be 
sent at the rate of from 7,000 to 10,000 words per hour. All 
this is accomplished without the intervention of the per- 
forator. The work is all to be done by Morse men 
— done by men trained to read copy, done with a 
Morse key, and consequently, done in a workmanlike and 
intelligent manner. If any automatic outside of this one, 
is ever a success, it will be the Wheatstone, and how many 
men out of the great army of Morse operators in this coun- 
try to-day will ever take kindly to punching paper with a 
pair of toddy sticks 1 In England, where caste pervades 
everything, it is easy to club men into doing anything ; and 
I understand that the Wheatstone has there been a great 
success. But the American operator has his own notion 
about the proper use of toddy sticks, and thus far he has 
not taken kindly to automatics. Without the co-operation 
of the Morse men, any new system of telegraphy must 
fail, and 1 have endeavored to build up a system calculated 
to save wires and employ the men who have devoted their 
lives to learning the business, and whose views, prejudices 
and peculiarities must be taken into account by any man 
who aims to improve on the original Morse method. 

Mr. Phillips then ran some tape, already prepared, 
through one of his transmitters at various speedS| ranging 
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from 10 words to too words per minute. The characters 
were reproduced on the sounder in circuit with great pre- 
cision. About 75 words per minute seemed to be the limit 
of possibility to read by ear. Much merriment was created 
by the story told by the sounder. The subject was, so to 
speak» a bird Veye view of that famous press circuit in days 
gone by, No, 4 East, 

At the conclusion of Mr. Phillips' remarks, Mr. Dan. 
Boyd, Managing Director of the Electrical Portable Bat- 
tcry and Gas Igiiiting Company, of Manchester, England, 
was introduced. He exhibited some novelties in induction 
coils^ portable gas igniters, call bells, etc., and imparted 
some valuable information to those present. The company 
he represents use soft iron wire* as well as copper, in the 
construction of helices. The wire is used bare, and the 
insulation of the convolutions is effected by winding with 
the wire a fine cotton thread, which, of course, insulates 
every convolution from the ones next. Economy of space 
is the advantage claimed for this method. I 

Mr. Boyd also exhibited a miniature electric light as ai 
scarf pin. The battery^ supplying ihe current, is so com- 
pact that it can be carried in the vest pocket. The light is 
powerful enough to enable the wearer to read the finest 
print at ordinary reading distance. Mr. Boyd, at the con- 
clusion of his remarks, presented the society with an elec- 
trical portable gas lighter. 

The circulating library of the society was inaugurated 
at this meeting, and it is predicted and hoped that it will 
be the means of largely increasing its membership and 
popularity. 

OUR PARIS CORRESPONDENCE. 



Paris, May i2tb, 1B85. 

IT was only the following day after the experiments, 
carried on last February, at the station of the Chemin de 
fer du Nord^ with the system of electric transmission of 
power advocated by M, Marcel Deprez, that we explained 
in these columns the reasons which made us doubt of their 
success. Since that time, an attempt has been made to 
create a certain amount of excitement about this alleged 
discovery. M. Marcel Deprez has been placed upon a 
pedestal, the Academie des Sciences has showered the most 
flattering encomiums upon him, and the government has 
nominated him officer of the Legion of Honor. It is seldom 
that we find a savant reaping the fruits of his discoveries 
during his lifetime, and we shall^ therefore, not attem[jt to 
criticise this rather factitious enthusiasm, but on the sole 
condition that it is disinterested — a matter which we shall 
learn some day or other Still, as the reader will not fail to 
find an absolute contradiction between my personal views 
and those of the report of the Academie des Sciences, I 
think it my duty to offer a few remarks as to the way in 
which the official committee looked at this problem of the 
electric transmission of power. 

When M. Tresca was invited to make experiments with 
the apparatus of M. Deprez, he confined himself to stating 
some industrial results, so as to seem to explain certain 
divergencies between theory and practice. He passed 
justice on the exaggerations that prevailed in the beginning, 
and came to the conclusion that the power received repre- 
sented only about one-third of that spent. 

The committee, which was composed of Messrs. 
Bert rand, Tresca, de Freycinet, de Lesseps, and Cornu, did 
not think proper to place themselves on this ground, but 
wanted to display science, and to prove (what no one 
doubted) their competency in such matters. They brought 
up calculations, analyzed all the phenomena to the minu- 
test degree, and, amidst the scientific apparatus, they com- 
pletely lost sight of the interesting side of the question. 



It is of small importance whether the electric transmis- 
sion of power to a distance was first accomplished by Fara- 
day or not, by producing deviations of the needle of a 
galvanometer by introducing the induction magnet in the 
inducted coil. This cannot be regarded in any way as an 
instance of the transmission of power to a distance, for, at 
this rate, the mariners* compass might be cited as ante-dating 
Faraday*s experiments. The problem that now excites 
electricians, and the solution of which would be so important 
to industry, consists in the transmission of great powers to 
a considerable distance. When the utilization of the Falls 
of Niagara is spoken of, it is not for the purpose of running 
a sewing machine; but the members of the Acadt*mie des 
Sciences do not seem to have considered that the whole 
difficulty lay in the measure of the power received, and in 
the distance. They implied that the returns stated by 
them were absolute, and that we might infer, from the fact 
of four or five horse-power having been sent for a few min- 
utes to a distance of some eight miles, that 500 horse-power 
might be transmitted sixty miles by a suitable modification 
of the machines. It would not be out of the question, then, 
to ascertain whether there was not a limit to these transmis- 
iiions by electric machines, but the experiments have yet to 
be made. The committee indicated the three great prin- 
ciples of the question: the transport to a long distance of a 
considerable power in advantageous conditions of cost. They 
were kind enough to believe that the first two conditions 
had been satisfied, although the distance did not exceed 
eight miles, and the effort received 4.44 horses. As to the 
last point, not having any precise data, they thought it best 
to declare that the return was of only secondary importance, 
as, generally, forces had lobe employed that were unutiliza- 
bie by the distance from their source. 

A manufacturer would not be satisfied with such a 
statement. The whole future of this new application of 
electricity depends on the value of the produce^ — that is to 
say, on the proportion of work received on the generator to 
the work paid out on the receiver. The fitting up the 
hydraulic works, the number of machines, and their power, 
the number of conductors and their diameter, and all other 
matters pertaining to the cost and the power transmitted, are 
closely connected with the return. It is, therefore, simply 
begging the question to write ** However small may be the 
proportions utilized, provided it is cheap, the result will be 
advantageous.** 

We will not analyze the report of M. Cornu here, but 
it can be seen from this one remark, that it is conceived from 
a purely theoretical standpoint. In that case the labors of 
M. Marcel Deprez could be unreservedly commended, ajid 
the Academie des Sciences, which seems to have known as 
much about them as of those of Mr* Smith of Oxford, the 
post mortem laureate of the mathematical prize, took advan- 
tage of the opportunity to make up for the neglect. During 
the pan eighteen months all the calculations referring to 
electric transmission of power have been published in every 
language; to cite only a few of the best known names, Dr, 
Froelich in Germany, and Mr. Hopkinson in England, have 
written on the subject, and contributed severally to the 
popularization of the idea, which was officially announced, 
for the first time at the International Congress of Electri- 
cians in Paris, in i88i. 

Nobody at present thinks of disputing the theoretical 
truth of it, but lengthy experiments must be made before 
a correct idea can be formed of the importance of this 
** industrial revolution *' as it has been too hastily dubbed. 
It seems to us that M. M. Deprez has entered on a wrong 
path in trying to prove too much at once. The predilection 
he has for a galvanized wire conductor of 4 millimetres 
(0.157 inches) diameter, entails a considerable increase of 
resistance in the circuit, and has an injurious infiueace on 
the produce. 
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Copper wires, although dear, must be employed for long 
distances. As to fine wire machines designed to give a 
great deal of electro-motive power with feeble intensity, we 
believe that they must be modified so as not to require 
velocities of i.oco or 1,500 revolutions — as such are not 
without objection. Experiments to this end are now being 
made in Paris, and although there has not been such noise 
made about them as about those of M. M. Deprez, they 
have been already productive of some remarkable results. 
The electric company that has been quietly conducting 
investigations for the past eighteen months has now in 
fact, definitive models of machines that will transmit from 
S to 30 horse-power several kilometres. It will, doubtless, 
be seen working at the coming electrical exhibition of 
Vienna, and that city, where Gramme first exhibited the 
transport of i>ower, will be the first to judge of the progress 
made in this line within the past ten years. 

There has not been much talk about electric companies 
for some months past — at least as much as there used to be. 
They are engaged in strengthening their position, and do 
not need the publicity of which they made a somewhat too 
liberal '.ise in the beginning. The advantages of electricity 
are being more appreciated, however, and its applications 
are increasing slowly but steadily. Inventors are growing 
tired of devising dynamo or magneto-electric machines, and 
regulators. The first patent for the Gramme machines will 
become public property in a few months, and there is no 
lack of electric lamps that will work well if carefully 
constructed. 

It is becoming more difficult, therefore, to dispose of 
patents, or even working licenses. Such financial consid- 
erations as these, have dulled the imaginative faculties, and 
explain the attention and experiments that have now been 
turned towards the battery. We have already referred to 
this subject, and we believe it interesting to make some 
additional remarks at present. 

'i'he Comf>toir iV Escompte^ of Paris, which was lighted, 
during a part of the winter, by both arc and incandescent 
lamps fed by batteries, is now about giving up the system, 
owing to its exorbitant cost. The fitting up of the batteries 
cost more than 300,000 francs, and the working expenses 
have been in proportion to this figure. It was believed that 
the batteries would do away with the use of gas and engines, 
but a gas motor had to be used, and the question is, why 
not have adopted the electric machines from the outset. 

A great many errors have lately been published with 
regard to the bi-rhroniate of potash battery of M. Trouve. 
Mr. Ilospitalier shows, by figures in a letter to the Socictt^ 
Fraticiiise de Physique^ what little ecor oniy there can be in this 
system of lighting. The following is the outlay to obtain 
one-horse j)ower for an hour, and maintain six incandescent 
lamps ai a luminous intensity of 16 candles : 

Wrought zinc j>lates, - - - 1,460 grams. 
Bi-chruniate of potash, - - 2,400 '* 

Commercial sulphuric acid. - 7;2oo *' 

The zincs of the battery are amalgamated, and it may 
be safely assumed that they cost one franc per kilo, or 1 fr. 
40c.; the ])i-chromcUe of potash comes to 3 fr., doc; and the 
sulphuric acid (0.20c. per kilo) to i fr. 44c.; giving a total 
of 6 fr., 50c., or somewliat more than one franc per hour, 
and per huni;. \or is the wages of the person in charge 
included. It is necessary to .state that the battery can not 
be left ncL^Iected during several hours ; the zinc must be 
immersed deeper at the end of \xxi hour and a half, so as to 
maintain a >teady Liineiit, and this operation nui^t be 
frecjuently repeated to the last. The current always de- 
creases after four hours* running, falling from eight to five 
ami)eres, and is then no longer sutiticient. 

The l)i-< hrom.itc of potash battery is, therefore, only ^ 
adai)ted for illumiiuilions dc luxc^ and even then on condi- 



tion that they be not of long duration. On the other hand, 
gas, with proper burners and glass chimneys, will give an 
; illuminating power of two carcels (16 candles), with a con- 
■ sumption of 180 to 200 litres, and will -cost only 36 centimes 
' for a light quite as good as the six incandescent lamps, and 
\ minus all the trouble of the battery. 

I In fact, incandescent electric lighting cannot compete 

! with gas, except in establishments Avhere the motive power 

\ is at hand. In that case, some fifteen or twenty lamps, of 

8 candles, can be put up at a cost of 1,260 francs, and the 

cost will not exceed two centimes per lamp per hour. In 

: the paper mill, near Grenoble, and in the workshop of M. 

I Lazare Weiller, at Angouleme, lamps have been put in under 

these conditions, and have proved perfectly satisfactory. 



The first plan for supplying electric light and power in 
cities, has been submitted to the city councils of Nantua 
and Bellegarde, by M. Emile Reynier. These cities have 
been selected, owing to the water power in their vicinity, 
the possibility of using atrial conductors, and the small 
extent of the cities themselves. 

But this is an ensetnhU of favorable conditions that is 
rare to find in this country. In applying for a concession 
M. Reynier placed the price for the city for 1000 kilogram- 
metres at one tenth of one centime — or 27 centimes per 
horse-power of 75 kilogrammetres, and at double this 
(54 cent) for private parties. The consumption would be 
' calculated by a metre, constituted by an electro-chemical 
: bath. Under these circumstances, a light equal to one 
j carcel (8 candles), would cost with the vacuum incandes- 
; cent lamps, 2 centimes per hour for the municipality, and 
: 4 centimes for private parties. The contractor confines 
himself to selling electric energy — and not busying himself 
with the question of its use either for lighting or work. 

It is likely that accumulators, charged during the day, 
will have to be used to insure regularity of service. It has 
. to be seen likewise, whether the counter or metre will be 
, placed before or after the accumulators, for on its position 
will depend the rate finally paid by the consumer. The 
carrying out of this project will be looked forward to with 
interest by electricians. 

I Since the applications of electric light have become so 
numerous, the want of improving the photometric methods 
; has become urgent; and it is especially necessary to have a 
j luminous standard that will allow of a reliable comparison 
I with the light furnished by gas. The question was dis- 
' cussed at the International Electrical Exhibition of Paris, in 
I 1 881, but it was not settled, nothing more being done than 
■ to recommend the use of the Carcel lamp according to the 
rules of Messrs. Dumas and Regnault. The conference of 
electricians that met in Paris in 1882, recommend for a 
luminous standard the surface of i 'square centimetre of 
platina in fusion. M. Violle has made some very interest- 
ing experiments on the radiation of silver in fusion, and 
intends to follow them up with some on platina. But, 
whatever may be decided on by the committee, the process 
will be too delicate of application to suit industrial purposes. 
It is likely that each country will want — were it only 
through amour pfopre — to keep its own standard. France, 
the carcel lami); England, the spermaceti candle; Germany 
the [jaraffine candle, cVc. It would be, therefore, of the 
greatest benefit to determine the relative values of the 
: various types of light, since the luminous intensities of the 
electric light are exj)ressed by different figures in the various 
countries. A well-known engineer, connected with the gas 
industry, M. Mounier, has carried on a most complete set 
(jf experiments to this end. He. compared the English 
>permareii camlles, burning under the same conditions as 
used in i»hotometric tests for London gas, with the Carcel 
lamp; and also, with this latter, the German paraffine can- 
dle as adopted by the German gas .companies; and the 
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stearine candle as used in the official gas tests in Munich. 
He finally compared with the Carcel the ordinary candle 
called Ehnie^ or star, of which frequent mention is made in 
the contracts between French municipalities and the gas 
companies. 

He found that the normal Carcel lamp, u^ng 42 grams 
of colza oil per hour, corresponds to 

8.3 English spermaceti candles, 
7.5 German paraffine candles, 

6.5 Munich stearine candles, 

7.4 ** Etoile *' stearine candles^ of 5 to the package, 

7.6 "Etoile " stearine candles, of 6 to the package. 
To show how annoying such variations are» it will be 

sufficient to say, that the gas, of which 105 litres in Paris 
would be equal to the carcel, would be equivalent to 13.5 
candles according to English calculation, and 14.5 candles 
according to the Berlin standard. 

It would be a great benefit, therefore, to the lighting 
interest in general, to have an international standard alto- 
gether independent of the Carcel lamp and the candle, with 
the numerous errors connected with them. Mr Methven and 
Mr Vernon Harcourt have been trying to find a solution to 
the delicate problem. According to M. Mounier, the 
arrangements suggested by Mr. Methven do not give suffi- 
ciently steady results for their adoption, but the use of car- 
buretted air by means of Volatile carburet of hydrogen 
extracted from petroleum, and with a proper burner, as 
indicated by Mr Vernon Harcourt, would fulfil every re- 
quirement. It is advisable, therefore, to have an understand- 
ing between the English, French and German gas com- 
panies to test this last named standard thoroughly, and to 
recommend its adoption. The American gas companies 
who have been enabled to appreciate the skillful experiments 
of Mr. V, Harcourt» will not remain indifferent to such a 
reform, and thus an international standard could be created 
which would answer until the savants agree as to the 
selection of, the luminous source* 

Ph, Delahaye. 



MUTUAL DISTRICT MESSENGER COMPANY 
OF BOSTON 



AT the annual meeting of this company, held at Boston, 
Saturday, May 19th, the number of directors was 
increased from five to nine, and the old board of the Mutual 
Districi Company of Boston re-elected: James M. Prender- 
gast, of Francis E. Bacon & Co.; Parker C. Chandler; 
Heiuy W. Pope, of New York ; D J. Hern, Supt. of M. U. 
Tel Co.; Allen S. Weeks, of Geo. Wm. Ballou & Co,; and 
four nominated by the Western Union Telegraph Company, 
as their representatives on the board, were also elected: 
Prederick L. Ames, a director in the Western Union ; D- 
H. Bates, Vice-President of the Western Union ; W. C, 
Humstone, and C. A. Tinker, Superintendents of the West- 
ern Union, 
1 Mr. H, W. Pope resigns the general management, which 

I be has held since the organization of the Mutual Company, 
^Kand is succeeded by Mr, D, J. Hem. The contract for the 
^^pxclusive collection and delivery of telegrams of the West- 
^Km Union Telegraph Company in the city of Boston, cov- 
^^Bfing a period of ten years, wms executed. 
^V The new company will immediately proceed to develop 
^nnd extend its system by opening new offices and consoli- 
dating others. 

The capitalization of the company, under the new 

arrangement, is $250,000, $100,000 of which goes to purchase 

e old company, and to secure the ten year contract; and 

0,000 in the treasury, to develop and increase the plant 

the company. The treasury stock is to be disposed of 

par to the stockholders. 




ON THE MIXTURE OF SIGNALS IN TELE- 
PHONIC SYSTEMS, 



By M, G. Essig. in the Journal TtltgmpMqut dt Berne, 

I EXPRESS ED my opinion in a previous article, that the port of a tele- 
phonic S)'5tem, which by its nature, position and functions, combines 
the elements that engenders mixtures, is the network of conducting wires 
which are animated by the influence of terrestrial magnetism, and by the 
effect of the continuous shocks which they undergo. I drew the conclu- 
sion that variations of magnetic intensity are produced by the working of 
the telephones, not only in the apparatuses themselves, but also in the 
conducting wire which connects them, and that these variations arc trans- 
mitted by magnetic induction, from one conducting wire to the other wires 
in the network, and, consequently, put in activity the apparatuses served by 
these latter. Although experiments woukJ seem to indorac this explana- 
tion of the phenomenon, espedally«,in so far, as the ** mingling " is per- 
ceptible at the central oflTice and the extreme stations of the telephonic 
line, yet this forms no proof that the magnetism of the conducting wires 
is the principal cause of the phenomenon. I will endeavor to demon- 
strate this by an instance from a public line of the German network, 
which would seem to prove that the cause must be attributed more to the 
way in which the central bureau b fitted up, than to the conducting wires. 
For the sake of clearness^ I shall^ first of all, describe the arrangement of 
the central ofHcc. 

The lines joining the telephonic stations with the central office, ter- 
minate in the latter in the electro-magnets. The current of the pile that 
is emitted by a station in the conducting line, traverses the spires of one 
of these electro-magnets, excites the attraction of the urmature, and 
causes a tongue to fall, which gives an audible and visible signal in the 
central office. To enable the employ^ to receive the calls of the sub- 
scribers at any time, it is so arranged that one electro-magnet, or both, are 
continually interpolated in the circuit, even when two stations that arc 
connected together at the central ofiice, corresjJond between one another. 
If, in order to understand this phenomenon, we compare the construction 
of this apparatus (the Siemens* telephones are used for transmission and 
reception) with (hat of a tongued electro-magnet » we sh^^U find that the 
principal organs are alike, and as a consequence of this conformity, the 
same causes will produce the same effects on both. Now, if the telephone 
and the electro-magnet are interpolated in one and the same circuit, we 
shall have, under the influence of the telephonic action, identical effects 
on the m^o apparatuses with respect to the magnetic condition^ and, in 
fact, the words that are articulated in the telephone should be imme- 
diately perceptible in the tongued electro-magnet »* But the eflects pro- 
duced by the telephonic working of a line, are not restricted to the appa- 
ratus interpolated in that line. On the contrary, they are transmitted by 
the effect of magnetic induction, from the electro-magnet in the central 
office^ — on which they are directly produced — to the other electro-magnets. 
But those of the latter that are interpolated in a line, communicate them 
in turn to the telephonic stations where the receivers are put, more or less 
inaction, according to the local conditions. 

According to this idea of the phenomenon of the mixture of signals in 
the receivers, and of which it is difficuk to contest the theoretical truth, 
this mixing must be attributed to the method in which the central bureau 
is fitted up— that is, to the reciprocal action of tongued electro-magnets. 
Technical science must, therefore, find one of the following solutions : 

** Either to take measures to deaden the effect of such influence to 
such an extent, that it will be no longer detrimcttal to the working of the 
system; or to make such a selection and arrangement of the plants 
that its working will cease to be a cause of disturbance,*' 

The disturbing effects of the magnetic induction on the receivers of the 
telephonic stations might be deadened, to a certain extent, by making use 
of a carbon transmitter, and having a telephone without magnet or iron 
membrane for signal receiver* It is doubtful, however, whether a 
successful result could be thus obtained ; tf these mixings arc to t>e com- 
pletely done away with, then we must also get rid of the electro-magnets 
and» with them, the tongues in the central office, and have other devices 
for calls that will not be, in themselves, causes of mixture. 

An arrangement by which the calls of sut>scribers would be re-produced 
in the central ofBce by means of electric light, and without any aid of 
electro-magncts, might prove a solution of the problem. 



• *th» qnptkm whether the ear ta euflebntljr MiuritlTe to perceive (bla, ti««d 
not be coDtidtfod bere, for the contrary pbknoiDetioo, ris.: that wordipronoanced 
abovo aa eleeiro-nujcnet. and even u conTersatlon in the oentrml office, maj bo 
heard at the end tUuon, li a well-known fact* 
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AN ELECTRIC HOUR STRIKER. 



To the Editor of the EUctrician: 

I SEND this description of an electric hour striker after 
a successful trial of three months. It is a clock at- 
tachment set in motion every hour by a cam on the centre 
arbor, in the same way as a striking train, for which it is a 
substitute. The number of strokes is regulated by an auto- 
matic switch, and the circuit closer is a pendulum ; the 
whole being arranged as follows upon a board (see dia- 
gram) A, 

The pendulum is hung upon an ordinary clock arbor, 
which is pivoted at a; it is about ten inches long. By its 
side upon another arbor hangs the armature b^ of an elec- 
tro-magnet. To the pendulum arbor is fastened a piece of 
watch spring r, which is so arranged as to come in contact 
with an insulated pin dy attached to the armature, when the 
pendulum swings to the left. By this motion the circuit is 
closed, and the pin on the armature gives an impulse to the 
pendulum towards the right by means of the spring. The 
spring now moves away from the pin and the circuit is 
opened again. In this way the circuit is closed once every 
second until opened in another place by the switch. 




The spring/, presses upon the face of a ratchet wheel 
having ninety teeth. When the armature moves to the 
right, a pawl h^ attached to it catches over a tooth, so 
that when the circuit is opened by the pendulum spring 
the wheel is carried forward one tooth. In the path 
of the end of the switch spring, twelve holes are cut through 
the wheel, at such a distance apart that when the proper 
number of blows has been struck, a hole is brought under 
the end of the spring and the circuit opened. The spring 
/, is then supported by the piece o, A hammer e, attached 



to the armature arbor strikes upon a bell; its weight is suf* 
ficient to carry the armature with its attachments against 
the stop n, besides turning the ratchet wheel. I have 
omitted in the diagram the stop which prevents the wheel 
moving more than one tooth at a time. The current passes 
through the apparatus from the pendulum spring to the 
pin upon the armature, thence through the electro-magnet 
to the ratchet wheel, and out by the switch spring; the dif- 
ferent parts being suitably insulated. Electric tap-bells 
can be placed in the same circuit with the hour striker and 
the blows repeated upon them Three cells of Leclanch^ 
are sufficient to work the apparatus and one tap bell, at a 
distance of seventy-five feet. 

During the ten minutes just before each hour, the clock 
raises the rod // a notch in this rod engages both the arm m, 
attached to the pendulum arbor, and the hammer wire. In 
this way it carries the pendulum and also the armature towards 
the right, the latter hooking its pawl over a tooth of the wheel. 
At the hour both are let go. The armature carries the 
wheel forward one tooth, and closes the circuit at the 
switch. The pendulum then closes the circuit at the 
armature pin, and the first blow is struck. After the last 
blow, the pendulum spring strikes the pin two or three 
times before it comes to rest; but, since the switch is open, 
no blows are struck upon the bells. 

Fred. W. Stone. 
SoMERviLLE, Mass., May, 1883. 



To the Editor of the EUctrician. 

IN an excellent article upon " The Prospects of Electric 
Lighting," in your April number, you say: "The 
most serious obstacle to the economical generation of elec- 
tricity by dynamo-machines, is the extremely low efficiency 
of the steam engine as a means of converting heat into 
mechanical work." This is perfectly true; but it does not 
seem to be well understood by practical men, and your 
article does not touch upon the fact, that this low efficiency 
is not chargeable so much to imperfections of the en- 
gine as to natural conditions, which render a large portion 
of the loss inevitable, even in a perfect engine. 

In the science of thermo-dynamics, it is demonstrated 
as clearly and rigidly as any physical law can be, that in 
the conversion of heat into mechanical work, a certain pro- 
portion of the heat taken from the source must, from the 
nature of things, be given up by the engine as heat to the 
refrigerator or condenser. The heat which even a perfect 
engine must reject unused, is to the heat that is received, 
as the temperature of the refrigerator, upon the absolute 
scale, is to the temperature of the source. To illustrate: 
Suppose a condensing engine, working with a boiler pres- 
sure of 80 lbs. per square inch, corresponding to a temper- 
ature of the source of 310° Fah., and having a condenser 
maintained at a temperature of 80° by the same scale; 
these temperatures, upon the absolute scale, are, respect- 
ively, 770° and 539°. Now, according to the law of thermo- 
dynamics, this engine, even if perfect, must give up to its 
condenser I?! of the heat it receives from the boiler. 
li can, therefore, convert into work only ?f4» or thirty per 
cent., of the heat it receives. An engine, therefore, which, 
under the conditions assumed above, converts into work 
eighteen per cent, of the heat given it, has an efficiency of 
sixty per cent., since it performs \\ as much work as 
could a perfect engine. In the best steam boilers, prob- 
ably twenty-five per cent, of the heat is lost in the fur- 
nace, leaving only seventy-five per cent, available by the 
engine; of this, under the conditions assumed above, only 
thirty per cent., or 2 2>^ per cent, of the whole, can, in 
the nature of things, be converted into work. If, then, 
the engine actually converts into work eighteen per cent. 



of the entire heat generated in the furnace, its own effi- 
ciency, considered apart from the boiler, is il.5, or 
eighty per cent. I believe our best engines are giving 
nearly, if not quite, this percentage of the work obtain- 
able from heat under the practical conditions of work- 
ing, and they are, therefore, not such very inefficient 
machines. 

In saying that the efficiency of an engine is sixty or 
eighty per cent., of course the word is not used in its usual 
signification^ as the ratio of work performed to the mechan- 
ical equivalent of the heal used, but as the ratio of work 
performed to the work which could be performed by a per- 
fect engine. It seems to me proper to use the word effi- 
ciency in the latter sense when reference is had to the 
imperfections of the engine. 

The same law of thermo dynamics applies to the con- 
version of heal into electric energy. Indeed, in any con- 
version of heat into other forms of energy, under the 
conditions ihat exist here on the earth, nature demands 
that the larger share of the heal put into a machine 
shaJl be given op as heat to the cooler bodies that sur- 
round it. The conversion of heat into electric energy, 
directly, can, therefore, save only a small part of the 
loss that now occurs. But if some way can be discovered 
of converting the chemical energy of fuel into electric 
energy, without first producing heat, it wii! be possible to 
obtain from a pound of coal four or five times the energy 
now available by our best steam engines. What we must 
look for, to stop this great waste of energy to which we are 
now obliged to submit, is the discovery of some solvent for 
carbon, or some means by which coal can be used, in the 
place of zinc, in our galvanic batteries. 

When we can shovel coal into a galvanic cell, and 
see it gradually waste away, producing electric energy, and 
not heat, the steam engine will pass out of existence; grates, 
stoves, and furnaces will be banished from our houses ; gas 
for lighting will be forgotten, and the life of our coal fields 
will be lengthened five times. Who shall make the great 
discovery? W. A. A. 

Ithaca, N, Y., May 15, 1883. 



CER7\\IN magneto-electric machines are reversible ; 
that is, a current from one will run a similar ma- 
chine in the reverse direction. It does not follow that the 
second machine becomes an economical electric engine. I 
compare a second magneto-electric machine to a water 
wheel, driven in its opposite direction, used for a pump. 

I wish some one would make the following experiment, 
and publish the result : The electric engine should be 
partially made on Page's plan, using an iron core, w^hich is 
attracted into a hollow helix. The tatter should be sur- 
rounded by an iron tube. The core and tube are attracted 
in the direction of the helix's length. The resistance of 
the electric engine's coils should be equal that of the coils 
in the magneto-electric machine. As the machines are near 
each other, the resistance of the connecting wires is not 
counted. Can we get from the electric engine more than 
100 per cent* of the power applied to the magneto-electric 
machine ? The engine may yield sufficient energy to drive 
the magneto-electric machine by a belt, after said machine 
has been started by any motive power, the latter being shut 
ofif w^hen the machine has been set running. This would be 
perpetual motion. 

James Asher, 

Klein burg, Ont. 

May 12, 1883. 



There are some four hundred applications for improvements 

in elcctncal devices waiting exjuninatioD £ind repprt at the patent ofiice* 



A DEFENCE OF GAS. 

New York, May 18th, i88j. 

Mr. Editor: 

ELECTRIC light docs not increase the temperature, 
nor vitiate the atmosphere ; this radical defect is not 
shared in by gas, which may ever be relied upon as the re- 
lentless enemy of pure, fresh air. During the summer 
months this fact is particularly noticeable, and can be 
vouched for by myriads of unfortunates, who have to work 
by gas light. Their offices resemble Turkish baths ; cloth- 
ing is a burden lo the flesh ; and a state of perpetual per- 
spiration their happy lot. No fuel is required where they 
labor, for gas is an admirable substitute ; it is, indeed, their 
warmest friend. Electric light, on the other hand, wherever 
used, jjreserves a healthful, equable temperature. 

Electric light dispenses with many of the im to which 
gas-lit humanity is subject ; it burns steadily wnihout a per- 
ceptible tremor, and sheds a soft and refreshing light. 
Shortsightedness is not engendered by its use, and headaches 
are unknown in its neighborhood. 

Visit any large office where gas is constantly used, and 
you will be charmed with the variety of spectacles worn on 
all sides ; in fact, gas cannot be relished unless gazed at 
through goggles ; the naked eye is dazzled, and fails to 
appreciate its never-ending flicker and dance. 

There is something extremely sensational about gas that 
electric light cannot lay claim to. Almost daily, the papers 
recount the experience of country folks, who, visiting the 
city, are for the first time on familiar terms with gas in their 
liedrooms. Retiring for the night, in all innocence, they 
not infrequently blow out the light, and are fortunate^ 
indeed, if they are awakened on this side of eternity, in the 
morning. 

Electric light here again suffers by comparison, for even 
the rurai visitor, though he have the lungs of Boreas, is una- 
ble to blow out electric light ; he can rid himself of its 
presence only by turning off the key which regulates the 
current. 

Electric light is eminently safe to use, and the public 
encounter no danger from it, whether in bedroom, public 
building, steamboat or rail car. Gas, however, rejoices in 
a peculiar and uncontrolhble power ; its advantage in this 
respect can be often noted in explosions, when invariably 
human lives are forced to admit, with their last breath, its 
terrific power. 

Gas evinces a decided partiality for certain professions 
and trades. Where is the householder bold enough to deny 
that many a time, and oft, he has been annoyed by escaping 
gas, and who will assert that the plumber is not in myste- 
rious collusion with the plague, to which he owes his very 
livelihood. 

Remove gas, and substitute electric light, and spectacle 
makers and oculists will fly the country or starve. 

Ask your doctor, how much of his practice he owes to 
this health -destroying agency, and he will plead, you are 
having a gas(tly) joke at his expense. 

There is not an hospital throughout the length and 
breadth of the land, but will raise its feverish voice against 
gas, and many a cot contains sad evidence of its deadly 
influence, L. K» O. 
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New York, May 17, 1883. 

Messrs, WiUiams 6- Of. : 

Gents — In the Electrician, you give our capital $250,- 
It is $1,000,000. 

Yours truly, 

The Standard E. L, Co. 
Our information was derived from an official source, 
which gave the last annual report of the companies. — Ed. 
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ELECTRIC STORMS. neutralizing all the minor intermittent currents common to 

__^_ , this line. If this were due solely to a strong current upon 

To the Editcrs of The EUctfician : I ^^^ ^'^^» ^^ would seem possible to produce a like effect by 

Gthe use of batteries; but, thus far, all such experiment's 
ENTLEMEN — It may interest some of your readers, ; have failed. Thus, it seems as if this silence must be due 
to hear the result of a few rough observations made , to a state of uniformity in the electrical condition of the 
upon the telephone lines of the Westchester Company, at earth and atmosphere in the neighborhood of the entire 
Yonkers, N. Y., during the famous electrical disturbance length of this line, and to a state of temporar}- equilibrium, 
of November 17th and 1 8th, 1882. Although the matter ' only possible under the peculiar conditions produced by an 
has been fully discussed by the electrical engineers, both " electric wave of vast magnitude, or — as actually does occur 
here and abroad, yet it is quite impossible to collect too ; a few times a year (generally at night), when a state of 
many facts concerning these, as yet, unexplained phenom- silence upon telephone wires is produced — ^probably result- 
ena. Therefore, I present these to you, in hopes they may . ing from a much more local cause than the storm of 
be worth considering. Owing to the scarcity of reliable; November 17th. 

statistics, it is impossible to say whether these so-called I This disturbance was not continuous in its effect upon 
earth currents, or electric waves, which envelop, at .times, i the telephone wires of Westchester county. Beginning on 
the entire globe, are due to the direct action of the sun, con- j November 17th, at 4:30 a. m., it steadily increased in force 
sidered as a highly electrified and electricity producing! until 10 a. m., when it reached its maximum of strength, 
body, or indirectly by causing atmospheric disturbances I Then it began to decrease in force until 1:30 p. m., when it 
upon the earth's surface. The instruments used at Yonkers ^ disappeared until 7:30 p. m., when it again became quite 



were: a rude galvanometer, consisting of a compass, mount 
ed in a coil of twelve ohms' resistance, and having a diame- 



violent, lasting until 2 a. m. on November 19th. 

The area of which we are speaking, is a tract of country 



ter of 13 inches, and a common Bell telephone and trans- ; extending 32 miles north of New York city, and lying he- 
rn itter. 'i'he first indications of an electric storm were on tween the Hudson and East Rivers, and Long Island 
the morning of November 17th, 1882, at 4:30 A.M.; the Sound, and having an easterly and westerly wire length of 
operator noticing the annunciator's falling, sometimes all . 7 miles. Similar observations were made upon other wires 
h.\ once, as if by lightning, and at others singly, as if only running in all directions, but in no case was the force as 
OTi^ line at a time was charged with a current. The first | great as upon the easterly and westerly wire of 6 miles in 
o^/v^rvati'^ns were made upon a trunk line, six miles in! length; neither was the production of silence so marked as 
'iKTiy^f'Ti, pjnning four miles East North-east, then two miles upon this wire. The next strongest currents were found 



?h and Hast from Yonkers. This wire was selected ht- 
C4*ve the c'lrrent upon it seemed to be much stronger than 
.;x/n th'; others. The above galvanometer was inserted 
rtw^^n the line and the switchboard of the Yonkers ex 



upon a line, 16 miles long, running due North from Yonkers. 
The reversals upon these lines occurred sometimes rapidly, 
and at others very slowly, and, in almost all cases, the 
needle moved spasmodically, as if the changes in force and 



^' 



ru^u'if/z At once it indicated a current, giving a deflection direction occurred by pulsations. In all cases, the lines 
'/ *5'^ ', traversing the line from West to East. In 68 sec- ! running East and West gave an opposite deflection from those 
^t \*. T*:/i:rhtd its direction, giving a deflection of 150®,! running North and South, all changing their current direc- 
~ ~ ' tion simultaneously. In speaking of these currents, the 

terms + and — have been avoided, because, as has just 
been shown by Mr. W. H. Preece, F. R, S., unless some 
standard, other than the current direction of a battery, be 
used in observmg these- "earth currents" — such as the 
polarity of a current traversing the meridian of Greenwich 



* c'jrrent from E. to W. These alternating currents 
'/^r.*.r. .-r^l to pass over this line for many hours, during 
»-..'..', Vfn«5 a telephone and transmitter were thrown into 
' ." ..•, f.hn l^l'jphone being held to the ear, while the ob- 
x^f fk\^,u\ wfrre read off from the galvanometer, to ascertain 
m: '■'•.*:T u,*:\K reversals had any effect upon the telephonic _ . 

'/if,/\.':^,u fA this wire. This wire is always a noisy one, from South to North, — it is impossible to distinguish a 
\*:x.f,7^, >,\ it does, for a short distance, near telegraphic ] + current, passing from a point of high potential to one of 
'*.'.': '/♦.'.Tr l/;jtfery lines, and also is disturbed by earth cur- ' low, through wires running in a parallel direction, or, in 
/*•.*. *r.^l ** jfj/lrirtion." I fact, in any direction by which they make an angle less 

l * f'/i lowing facts were established, by a large number 'than a right angle with each other — from a — current; 



'r^ t fU\\ou\\ ist. That when the change in the direc 
*/. •.•.'- current occurred, no sound was produced upon 

/ ' ;/r.'/r,", oth^r than those above mentioned ; 2d. 

• «•.'.'. u,*: deflection, no matter how great, indicated a 

' •- ■ *:'/'/.f.;^ from West to East, no change, other than a 

'. ,/'r,' r/».;tiorj of the usual sound, was produced. 

./ .', .* '/' 'pfion, whenever the galvanometer indi- 



for, in such a case, the currents appear to move in opposite 
directions upon the two wires. We simply cite this as an ex- 
ample of an extreme case. In fact, however, it is impos- 
sible to determine the polarity of one of these earth cur- 
rents upon any two lines, no matter in what direction they 
are built. 

In closing, let us urge upon telephone companies the 

from East to West, with a deflection 1 necessity of doing all in their power to secure systematic 

'1 , t <r;ised, and not only was the line en- i observations of these electrical disturbances, and also of the 

; '" ' '."„'/. *\,r ristial sounds, but was absolutely silent, . minor currents so common upon their wires. It is in their 

", .•.'..;• ofj 'oiild be carried on with the Mount ' power to add the most valuable information obtainable 

■•'.'. '/: ' ' f'\ it\M'^\ tills period of silence) with very great upon this very obscure matter; for they have wires running 

^ ' ..' .' ...jtjon b'.ing much clearer than at ordinary in every direction, and, unlike the telegraph companies, 

observations can be carried on while the wires are in use. 

'■ • / fn^u ;i d'.ll'.-ction of 150^, indicating a current , It would be hard to predict what might not be the money 

■. A'.' 'o \..i.\, :i\i(\ the line in a noisy condition, the value, to telephone companies, of a careful and systematic 

•, ' f,', ..'\ :\t,'HVj '.win^' ba' k to zero, then over the other | set of observations of this kind. It has been suggested 

' ''. ' i't.y 1 ' 'JM' fjt, in the nrverse direction, of 120®. that lines should be constructed, in connection with our as- 

;.',.j.i »/.' u',\.r wonlil br;^in to lesscn, and continue | tronomical observatories, for this purpose; but no observa- 

' i .'. /.'.) lyo'' Will ir-At hrri, wlicn the line, as we have tory could afford to construct such a system of observation 

'\ ■,' ' ,j.'i.' y /|i ' t|y jl'-nt. I wires as are possessed by our telephone exchanges; so that 

'Ji...;i;t/o/.j/ rj^N fly current seemed to have the effect of I all that is necessary, is to connect Uie laboratory of the 
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observatory with a central telephone office, by one or more 
wires, when observations could be taken, many times a day, 
upon wires of almost any length or direction, without incon- 
veniencing the telephone companies in any way, and might 
lead the way solving the present difficulty of telephoning 
long distances. 

I remain, gentlemen, your obedient servant, 

W. R, Cabot. 
YoNKERS, May 17th, 1883. 



HtlLOT AND TROUVi:S FRONTAL IlLECTRIC 
V PHOTOPHORE. 




THE frontal electric photopbore, presented by Dr* Bouiey to the Paris 
Academy of Sciences, and by Mr. Dujardin-BeaumeU to the Paris 
Academy of Medicine^ in their sessions of April 1 6th and i7th» i883» 
"Ekfhidte says, is a happy application to medical uses of incandes- 
clectric lamps, in vacuo. Previously, tl had l)ecn found irajxracli- 
to employ these apparatus, save on a large scale, and by working 
with the aid of powerfuJ d)^amo or magiieto-electnc machines, or 
with accumulators charged by the same. 

Mr. G. Trouvc, by making an important improvement in the bi- 
chromate battery, has made it possible to utilixe this wonderful iliuminat- 
'^g agency, for domestic purposes. Outstripping all compctilore, he has 
made this h'ght available for all, whereas^ before, it appeared to be suited 
only for large manufactories, and other considerable establishments, that 
need not fear the expense of a costly plant. 



Gynaecologists will often have occasioii to employ It in certain delicate 
operations, where plenty of light is required. But It Is especially in dis* 
cases of the Inrj^nx, and of the ear, that it seems Hkely to supersede all 
other apparatus; for the light it supplies is perfectly white, and in no 
wise changes the color of the tissues. 

Henceforth, dentists will not be content to work their White's exca- 
vator by means of the battery and Trouvc's motor; they will be enabled, 
without materially adding to the cost, to illuminate, thoroughly, the cavity 
of the mouth, by means of the electric photophore. 

The apparatus is both ingeniously contrived, and made in a worknaan- 
likc way, and with scicntiSc precision. It is destined to find favor with 
physicians. 




SECOND AR V BA TTERIES, 



SECONDARY batteries, says the English Mechanic, or rather patents 
for them, are becoming as numerous as galvanic cells themselves, 
and the number of known combinations is very large, though an enumera- 
tion of those in practical use would not occupy much space. Probably, 
descriptions of secondary batteries already in use would not occupy many 
volumes, but certainly a mere list of the patents recently taken out for 
modifications of the Plantc cell would occupy a column or two. There is, 
it must be confessed, a family likeness amongst nearly all of them, and it 
may be safely surmised that the patent office will reap the chief benefit, 
from a pecuniary point of view. One of the most recently patented, and 
most promising devices is that known as the B.T.K. cell, from the names 
of the patentees, J. S. Becman, W, Taylor, and T. King, of Cannon 
Street, E.G. This invention relates to the formation of plates for electrodes, 




I 



'aul Helot, surgeon-in -chief of the hospitals of Rouen, and Mr. 
Trouvt, have solved, in an equally satisfactory way, the problem of 
medical electric lighting. Their apparatus consists of a vacuum incan- 
descent lamp, contained in a metallic cylinder, between a reflector and a 
focusing lens. This photophore, which is very light, and of but little 
volume, is applied to the forehead, after the fashion of the mirror em- 
ployed by the laryngologist, or the aurisl. The light furnished by it is 
very strong. A slight change in the position of the lens, alters the 6cld of 
illumination with the greatest ease. Placed In the axis of the eyes, the 
light accompanies, so to speak, the eye of the operator, and he need have 
no concern about the management of it. In case it tie deemed letter to 
use the apparatus without having it attached to the forehead, it might 
readily be fixed to a support, resting on a table, on the arm of a chair, or 
»ny other piece of furniture. 

The source of electricity is the Trouvc's battery of supersaturated 
bi-chromate of potassia. This will serve for several hours, either con- 
tinuously or at intervals, without needing to be renewed. 

This powerful electric light apparatus may be employed in a multi- 
tude of cases, where tliere is need of illumining' the field of a surgical 
operation^ lying deep in the natural caviti^ of the body — as the mouth, 
;t, csin, etc 
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made of insulating tape-like materials in combination with suitable mctiil 
ribbons ; also of insulating tapes covered with metal, in combination with 
an insulating ribbon, tape, or strip alone, or so used as to form a carrier or 
vehicle for salts of lead, or lead in a finely divided condition, such insulating 
carrier being sandwiched, so to speak, between the metallized ribbons, or 
their substitutes. The insulating carrier and metal ribbons may be made in 
any convenient manner, and may be corrugated longitudinally and trans- 
versely. The insulating strips are coated with the powdered and inert material 
on one side, and with salts of lead on the other. Part of the invention also 
refers to plates formed as above, and used in combination ^^nth an im- 
proved cell made of wood, soaked or coated with parafiinc, lined with a 
cell of paper, treated with parafiinc, and having a layer of paraffine inter- 
posed between the wood and paper ccH. Sometimes an extra partial 
casing of sheet iron is used outside of the wooden one, with an interpoM:d 
layer of paraJfine wax. Part of the invention further relates, in combina- 
tion with above improvements, or some of them, to a mode of con- 
necting the different sets of plates together, so that any one plate may be 
easily removed ; and the formation of a hook attachment for connecting 
the cells together, together with an improved valve for ventilating the 
cells ; also, in combination with the improved plates, part of the invention 
relates to an improved mode of appl)4ng studs* rods, tubes* or equiva- 
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lents (either alone or in combination with rings), to support and keep in 
position, together and apart, the plates— the studs, rods, tubes and rings 
being made of any convenient non-conducting material, such as glass 
porcelain, vulcanite, or of metal or wood covered with non-conducting 
materials The invention refers, in combination with the improved cell, 
to the use of an insulated tray or stand supporting the cell, and for holding 
oil to prevent return current by earth. The claims in this case are for 
the construction substantially as described. Another device, which, how- 
ever, proceeded no further than provisional protection, is that of Dr. 
Aron. of lierlin, in which the invention consists in impregnating capil- 
hiry substances with a lead combination, and winding them on the polar 
plates. The capillary subsLinces may be first stitched on lead plates, and 
subsequently impregnated with the active compound, and the jwlar plates 
may Ijc of dialysing substances perforated, the outer wrappings being of 
wool, straw, or wickerwork Another patent is one to C. T. Kingzett, 
London, and relates to the form of the electrodes, as well as to the com- 
pounds used. The patentee prefers electrodes of a brush-like form, in 
which the '* bristles " are hollow, and with the ** back " are in one piece, 
which is inserted into the lead compounds. From practical investigations 
the patentee concludes, that while red lead may l)e usefully employed at 
the electrode, at which oxygen is set free during the charging proces**. ii 
may be replaced with advantage at the other pole, by the sulphate, 
chloride, or oxychloride of lead ; or, better still, a freshly prepared mix- 
ture of lith.irge and dilute sulphuric acid. Hydrochloric acid maybe 
used as an electrolyte, and it is preferred to charge the cells in one direc- 
tion only. The patentee refers to calcic hypochloride, as an agent for 
prolon;«ing or revivifying the action of secondary batteries, and for securing 
free access of the electrolytic fluid to the various p«irts, uses pieces of 
tol>ar.:o pip«'S. wicks of porous material, &c. A p;itent obtained by J. E. 
T. \Vo*m1s. London, strikes out a new line, for in this case the electrodes 
arc madr of cnrl)on, or alloys of chromium and inm, or " other suitable 
metals," an«l arc coveretl with a layer of an oxide of chromium, occasion- 
ally niixrd with a little chromic acid, and retained in ix)sition by a covering 
of asl*rst^>s fabric, woven spun glass, or a diaphragm of porous earthen- 
ware. ( hroinic acid and protoxide of chromium are produced by the 
rliaiKJrig turrrnt. The |)atentee says, that permanganic acid as a perman- 
ganalr and suboxide of manganese, or an oxide of copper, may be used 
wiili siiilable rlectrciiles, instead of the oxides of chromium. M. Somzce, 
of lJrusH€-lH. has ;dso obtained a patent, one part of which relates to a 
nii'tlioil of applying minium to lead plates by securing it with srxne agglu- 
I i ri.it i VI' sn list. nil r Another part describes a paste made of minium and 
|HiwiliTid puniirr. wliiih ailmils of thorough iK-netration of the acid and 
!■ in I rut : ami I hi- puniirr absorbing the acid, the battery is rendered dry. 
M Simi/t'r also uses a light and ixjrous coke, the interstices of which are 
hlUd wiili li-.id, by liist soaking in a s^ilution of the aietale, and reviving 
llir niiliil liy lira', ""d then pressing minium, or other suitable metalii<- j)re. 
pat. It ion. into llir |ioii's. That oSjul is effected in olher ways— e j;., h) 
mining ihr pnlvi li/iil niininiii and coke with sugar or olher aj^ghninative 
ni.illri. anil lii-alni^; llir sl.ihs sn formed in such a manner, that while the 
iiirltd IS olilainrd in llie disiird slate, the block is kci)t as jHjmus as pos- 
sililf. Sill h air . I lew 111 the MeenI idiMs in cunnrction with the forma- 
limi «i( sriiiiiil.nv billeiits ; but it may be doubted whether any of them 
.lie bi'llri ih.iii I In* siinple ri.inh' loini, when that ha< been brought into 
ll-t bi-sl Moikni): dl'lnll. 
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OF LUMINOUS ELECTRICAL PHE- 
NOMENA. 



BY DR. W. HOLTZ. 

/// Zi'itschrift fiir Aui^'c-ii'andtc EUktridtaisUkrt, 

(Traii}(lutciirorTuK fiLBcr«iciAH.) 



\U I l'l-.i»N, .HI. I nlhns, lili'l |».j|)«-i». i.M M.i\ 7tli, wilh the 
II <i |i.ii.iliii^: ihe 1. ntilr K.iil\\.i\ inMijuMV «ii 
iHtiMti. llir Miil'« lll.ir Miitil.tl Irlr- 



s,s : i»\ »»t lh»"« ''III 



.i.i!.-. 



lid |»U- ;i H'h I «"u,»»n\ \\,r. .il.« ,i.H.il«-.i. stun- 

M liti-t^lKl \r h »■• l.ilrlv nif.iNUieil ihi- eI«-« n if It■'^i'«t.^lue iif 
. »■»» ^ •>; » *on.l, MM.i lioin a kn.»\\n l-iMery ihimi-h .« ;;iviii j 
»^ ■■ i«« f<il i«l»-.ii\ii»i'. ihr liinr ie«|niie«l In \.\\^k the |H>ten- | 

^^. I ^ix,n di tjicf riiihi'nii.in k'-"*^*^ ^^••'^ ^"'""d to be ! 

^ ■•*,» ». vv^^' **»'"dml«M .i-.uiilin.iiy«i.»>s. whilst flint glass 

^^. .. • ».\»i>»i»» i*^ i:*****! •»" ■'•"'•"•"«- •'^'- loussereau 

>. ...,..■' . 'n ^" 4*« "m *■»**'»' ''■• n"«isM»cc, in some e.ises 
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T JIAVK treated, in previous articles, of the various phenomena of 
A light, which an induction electrical machine will give without any 
imi>ortant sul>sidiary ap|wratus ; but, I have always felt that it waa ex- 
ceedingly dilHcull to convey an idea of these phenomena by mere u, 

I have, therefore, made an attempt lately to permanently fix their i 

characteristic forms, by means of pictorial representation!, and beg. 
herein, to offer a series of those which may be classed as the so-caIkd«i/ 
sUcii hrushcs. The term brush, is applied to a phenomenon, that oonsista 
of numerous rays of light, that is only perceptible in the dark, whose 
idvent is announced by a slight noise only, and which is developed between 
opjxwitely electrified iKxlies, especially in air media>-as the effect of 
a quiet and continuous electric transmission. In order to create them 
with more certainty, the so-called condensers must be removed from the 
machine, and the elcHrtnnies placed at a considerable disUnce from cadi 
other. Inrushes are termed partial, when they keep to one electrode only, 
or when although appearing on both, yet run in a conical shape in one 
direction only. They are called posithr or negative, respectively, ac- 
cording to the kind of electricity of the electrode to which they are at- 
lached, or toward which the stem of the luminous globe is directed. 

To obtain them with the greater ccrUinty in the one sided form, we 
must deflect the other electrode in question, but the consequence of this 
is that the appearance loses in extent. 

These partial brushes are very differently constituted in two respects : 
Kirst, in their outer form, and then in their internal structure. Neat to 
the nature of the interpolated medium, the kind of electricity has most 
influence, and then, the shape, size, and distance of the electrodes. 
We shall not take the first factor into consideration here, as the accompa- 
nying illustrations refer to appearances, that are obtained in ordinar>' 
air only. That the source of the electricity producing them has an in- 
fluence. I have already given to understand ; but as this factor may al«o 
be considered as of secondary importance, it shall only be treated of in- 
cidentally. % 
The following are the shapes and sizes of the electrodes that I u«cd : 
At one time I employed the ordinary pointed ends of the discharjring 
rods ; then three different kinds of globes, viz., of twenty-five fifty-live, 
and ninety millimetres; finally a hollow disc, with a semi-circular edge, 
that measures thirty-five millimetres in thickness, and 230 millimetres in 
diameter. I need not go into any further description, as each piece will 
Ix; easily recognized, in the illustrations, and as everything else is drawn 
acconling to proportion. 

1 may mention, however, that a medium sized machine witharoUtory 
disc of 400 millimetres, was employed. 

1 he i>osiiivc brushes, as will be seen at once from the cuts, are al- 
ways to the right, while the negative appear on the left. I have thus 
sketched them to make the sul)ject clearer. It is simpler, in experi- 
rnentinnr. to l,avc electrodes unchangetl as little as possible, and to this end 
to let the machine work more free luently oppositely. 

li-. I sh..ws first, the |>ositive brush with long stem and short. 
<ti:.i-lit cnll;.teral lines, which arc very fine and have a great divergence' 
With a s'K.,,, point, or feeble action, we have a weak, glimmering 
h-l.t instr.,.1. uhilea sharp i)oint with strong action may also produce 
sjrn.ler JMnshes. W-ry characteristic of the point, is the Straigbtness of 
«he co„vi.r;^,n.:,r n,,,.,, ,^, ^,,,.y ,„^,^. .,,^,^ ,,^. ^^^ ^^^^ .^ very small globes 
I>ut never with lar^e ones. ' 

l-i;r -• rep.esnits the small negative brush, which, under conditions, 
.n other resp<.<ts the vune. forms a small ball that is likewise formed of 
eM.ially str.M^iht l.nt fine lines that fix themselves just at the top. It 
m.;:ht iH- taken, on aeconnt of its smallness. for a mere ^immer, if its 
shape were not rc-.narkahly like that of the larger negative brush. 

Inn "Z^'r-'r." '?■'■'"' '^"" '•''^^' '""'*'^'" ^"'^»^ ^'"^ «^« s^*™. *nd 
long, but shghtly <l;..r ..n,. branches, which bifurcate, and are split up 
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into other branches. This tree-like, crooked, and repeated ramification, is 
characteristic of the action of the ball when it is held opposite the point* 
The further course of the branches, and the mitre-shaped appearance of 
the whole, is still more the effect of the hollow disc, and the circumstance 
' that this is not derivated. 

I« f^ig. 5 we meet with the same conditions, with the exception that 
the disc is derivated. If a smaller surface were in the place of the disc* 
this would act similar to a derivative, at least in this^ especial case, while 
otherwise, derivation and enlargmcnt of the surface are equivalent. We 
see that a shorter brush, which is in shape like a tree, will be completely 
extinguished from time to time, while a glimmering light covers the front 
oofiic surface The intermittency with the glimmering light is less frc- 
quent with derivation, than when a smaller surface is used. 

If we examine the small negative brush, under similar circumstances, in 
Fig. 4, we shall find that it is quite like that in Fig. 2, only that it is 
somewhat longer shaped. We do not meet it, however, any longer iso- 
lated, but in company with smaller ones, which ts as well a distinctive 
difference between the ball and the point action, as between the negative 
and the positive brush* <, 

It has also this peculiarity, that it adheres less persistently to a fixed 
point, and apparently flees from the medium line. 

If we allow the brushes to grow, as in Fig. g, the same negative 
brush will grow longer ; but its lengthening does not occur in a simple 
manner — a longer brush rather grows out of a shorter one. A conical 
shaped, luminous brush is seen on the longer stem, while the foot of ihe 
latter is enveloped by a second and similar luminous brush. The 
primary effect of increasing the size of the globe, is to extend the pheno- 
menon to a greater length, while it also receives a stem, which was not 
previously visible. 

The increase in the globe has an almost contrary effect on the posi- 
tive brush. The discs must be brought closer together, to obtain analo- 
gous appearance to those in Fig. 3. The brush, in fact, grows shorter; 
but a ramilication in the midsl of the stem, which is otherwise quite 
branchless, appears simultaneously as seen in Fig 7. The shortening 
is otherwise balanced by a thickening — especially of the lines— which fully 
reach the disc. Dark spaces, which, however, arc only relatively so, may 
be perceived in these brushes, but at a greater distance from the disc. The 
derivation acts rather less in these circumstances in lifting the brush from 
the disc; no luminous appearance is formed. 

The positive brush grows continually shorter, when larger globes arc 
employed, while at the same time, the branches tangent to the disc l>e- 
come thicker. At the same lime the dark intervening spaces increase In 
number, or in size, and approach nearer to the disc, as represented in Fig. 
6. The number of light lines decrease, however. Finally, the brush 
is mixed with bright sparks, and this is especially favored by derivation. 

The negative brush, on the other hand, l5ecomes longer, when larger 
globes are used. It becomes, in two respects, more like the positive, in 
that its stem becomes more clearly defined, and its tendency to ramifica- 
tion increases. But, in respect to the latter, there still remains a material 
difference. In the first place the ramification appears isolated ; seldom is 
there any secondary formation ; then each branch is surrounded like the 
head stem, at its foot, by a conical shaped sheaf of light. In such they 
also terminate, just as if they were isolated, self -exisi ting brushes. 1' tnally, 
they show only a very slight divergence. There is yet another circumstance 
that is characteristic of the negative brush. Its twigs cannot l>e made to 
fully reach the disc. Still, on a n^rcr approach, as In Fig. 8, a pecu- 
liarly formed positive brush emerges, spark-like from the disc. The entire 
appeaance is then, properly speaking, no longer a partial brush, but is so 
to the extent, that a partial brush is periodically seen. In other respects, 
the general rule for the formation of two sided brushes, also holds good 
here, vii., that brush ends never come into full contact with one another. 

To obtain the long stemmed negative brush, as much as jxjssible. by 
Itself, a certain distance of the electrodes must be kept, which is, of 
course, dependent on the size of the globe and the eRkicncy of the ma- 
chine. Very dry air is requisite, however, to have it of full length, and 
the room must be very dark to sec it clearly. Then it will be obscr\cd, 
as in Fig, 10. that its separate branches are interspersed with a great 
number of small, dark spaces, which correspond to those of the positive 
brush, only that they are much smaller and more numerous* 



A material prolongation of the negative brush may be also produced 
by using smaller globes, and covering tliem with thick layers of silk ma- 
terial. 

A few well-known facts, with regard to light and color, may be men- 
tioned, for a better comprehension of the drawings. The stem of all 
brushes is brighter than its ramification, and this becomes weaker in 
light, in proportion as it extends. Those branches, which, htmevcr, 
fully reach the second electrode, stop there with a relatively bright light 
disc. The stem is, on the average, more violet, the branches of a bluer 
shade ; otherwise, the violet is more peculiar to the negative, and the 
blue to the positive brush. Those branches that do not terminate in air, 
but lead up to the electrode, have always a dash of violet; the violet color 
increases with the size of the globe, or generally with the size of the 
discharging surface. 

So far as acoustic qualities are concerned, we find that more of a 
hissing hoise accompanies the negative brush, while the pcsitive has 
more of a humming sound — that is, the tone of the negative is generally 
higher. But the tone from both brushes becomes deeper as brger globes 
are used, and so, it finally happens, that the tone of the negative would 
become a humming one if the globe used were sufficiently large. It has 
long been known that these distinctive noises have their origin to »lic 
slower, or more rapid sequence of incomplete discharges. 



ELEMENTS OF ANAL YTICAL ELECTRO^ 
METRY, 



New York, April 15th, 1S83. 
To the Editor of tht Electrician, 

Dear Sir: — In the following, I have the pleasure 
to submit to you an essay on the " Elements of Analytical 
Ekctrometry." It is my purpose to give a general formula, 
which will enable one to find the electrical resistance of any 
conducting surface, if its shape is given by an analytical 
formula. Most truly, 

F, HOFr BAUER. 

If in any conducting surface an electric current passes 
from the point A to the point B^ then the lines of equal 
potential are circles over a diameter, the ends of which in- 
tersect the line -4 ^ in an harmonical proportion; and the 
lines of forces or circles passing through A and B^ with 
the centre on that line, which intersects the line A B in its 
centre at right angle. 

Supposing the surface would be bounded by two circular 
arcs passing through A and B, one above the line A B, the 
other below, both from the radius (r); and, further, suppos- 
ing A B=^{2a), the thickness of the surface (m), and the A' 
axis falling in the direction of A B, and the Y axis in 
its centre at right angle» then the resistance of earh 

material equal potential line is — :r^ — ^^^ and the 



W./t (^f J'l ^-) 



resistance of the full surface is 



f 
m 



1 ii X 



p is the relative resistance of the material. 

To apply above formula to a surface [given by the fomiula 
(1)7 — /(.T, a)\ we have to fmd those circular arcs above 



mam 
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and below A By and passing through A and By which are 
touching the boundings of the surface given, and tlfen we 
proceed as stated above. 

If one curve is touching the other, they have for this touch- 
ing point the same tangent, and, therefore, we have to find the 
co-ordinates of the touching point. The formula of the tan- 
gent is (II) x = ycotgd-\-qy where d is the angle 
between the tangent and the x axis, and q the piece, which 
the tangent and the^^ axis cuts out the x axis. The formula 
for the circular arcs V (III) 0^ +y -f- »^ 5 = a*, where z is 
the distance between the circular centre and the line A B, 



Out formula (I) c o t dg 



Out formula (III) cotdg • 



df{xa) 
dy 

X 



Those results combined with formula (II) give 
f . df{x a) ^ , 

(0 -^ =-y )^y + q^ and 

now in (i) is x =» f i^y a\ in (2) x -= \^ a^ — / — '^yz 
this is sufficient to find the value of y. 

Suppose, for example, the given surface is an ellipsis 

^* I y y a' 

— 7- +-77-= I, then we haver ^/yjc= — --, and x =■- 

a a x b 



V 



' f 



I Ts » and therefore ^ = - • further, we have 

o X 



y + z X 

= , therefore, as 

X y — c ' 



r = — we have 

y 

2r = ^ i — -^-^-—j — -y and further, 



d' 



a 

X 



- ", therefore, 
a' — y z 

X 



y Z ^= O 

x' + y' — d' = o 



/+«•(!- ^)=^' 



-^— ^" 



This result means the circular arc touches the ellipsis on 
the end of its short axis (b); the diameter of the arc is 



2 r 



a' -h H" 



SPARKS. 



The Queen has knighted Dr. C. W. Siemens, F. R. S. 

Amongst the exhibits at the Vienna electric exhibition, will 

be Prof. Fleeming Jenkin's telpherage system; Ayrton and Perry's elec- 
tric railway; many well-known firms with dynamos, lamps, and other ap- 
pliances; and the Duplex Electric Light and Power Storage Company, 
with a new battery, said to yield valuable residual products. Herr Bom- 
hardt, of Brunswick, amongst other exhibits, will show influence-machines, 
with 20, 30, and even 60 discs. 

The New Orleans Times Democrat gives the following: 

" At the Brush electric light station, at the comer of Notre Dame and 
Front Streets, there is a dog-trap, which is somewhat remarkable, and 
the effect produced on prowling canines very peculiar. A space on the 
floor is dampened , and one wire from an electric light, connected with 
the spot, in the centre of which is a piece of meat, with the other wire 
attached to it. A dog entering the establishment, is naturally attracted 
by the meat, and approaches it, having to stand on the moist space. 
The moment he touches the meat, the circuit is made, and the intruder 
is thrown some distance by the shock. The other night, an Irish bull- 
dog made four attacks on the meat, and had, after a severe shaking, to 
relinquish his grip on the toothsome bait. The stroke passing over the 
small wires used is not sufficient to kill, yet it is severe enough to impress 
the dogs with its force, and they rarely return." 

The patent office Nervs, May 15, says . *' The Examiner of 

Interferences will soon render a decision in the celebrated telephone case 
in which Messrs. Bell, Gray, Edison, McDonough, Dolbar, Boelker, 
Blake, Irwin, and Richmond, are interested. This decision will involve 
the settlement of eleven different cases, represented by the parties above 
named. Originally, there were other parties in interest, but they have 
dropped out, or their interests absorbed by those now actively contesting. 
The cases have been pending since 1878, and the arguments were made 
before the examiner in October, 1881, more than eighteen months ago, 
The testimony is embraced in five large books, and the decision of the 
examiner will be an elaborate and exhaustive treatment of the subject 
involved. The examiner has gone into the matter carefully, and his 
decision will cover over 700 pages of manuscript. The principal point in- 
volved, is the arc of the transmitter, which Bell claims, and upon which 
he has been receiving, large royalty from all other companies. 

La Nature says : By the following simple method, plates for 

telephones and microphones may be made of any thickness. One or more 
plates of the desired shape and size are cut out of a piece of sheet iron. 
After dressing, rub them well on both sides with a dry cloth ; this is 
essential to obtain an equal thickness, as otherwise the greasy spots left 
by handling, would prevent a uniform action of the acid. It is better, 
also, to treat only one plate at a time. After wiping the plate well, it is 
plunged vertically, so as to be submerged in a bath of azotic acid. Acid 
that has been used several times in a Bunsen battery can be used, or else 
the azotic acid of commerce, with the addition of one-fourth of water. 
The plate must be taken out frequently to ascertain the thickness. When 
the proper thickness is obtained, the plate is well washed in water, until 
the coating of blackish rust or oxide has completely disappeared ; it is 
then let dry and one or more coatings of black Japanese varnish g^ven on 
both sides to prevent oxidation. In this way, plates may be obtained as 
thin as desired, and of all shapes and sizes. When membranes are used 
in microphones, this is no slight advantage* 
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BUSINESS NOTICES. 
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NOTICE. 

HE pressure upon our columns this month, compels us to defer 
publication of some interesting matter until our next issue. 



ONE of the Commissioners of the Franklin Institute to the Vienna 
International Electrical Exhibition, will take charge of American 
exhibits, and correspond for a few American papers while in Vienna 

Address Carl O. Hering, 
University of Penna., Philadelphia, Pa 



w 



W. 



ANTED— Clean copies of The Electrician, for March and 
August, 1882, for which fifty cents each will be paid. Address, 
K. FkKKMAN, 3S East 14th St., New York. 



\i7ANrEl;, by a young man of large experience (now running 58 
' V iijjhis), a situation with an Electric Light Company, can furnish 
ample nfercnn: as to ability, &c. Address, A. J. C. care of ELECTRICIAN, 
kfK;m 55, 115 Nassau Strtret, New York. 



''KlIE VVkti I Nil! a Tklkgraph AND TELEPHONE Co., Limited. 

1 (!{i|iital stiMk, $150,000; shares. $10 each, full paid, and non- 
aiv*»n;ifil<*. Tiatisfrr office, l-ong Branch, New Jersey. This company 
ban aic^iiiird, utid owtii, all the telephonic rights, formerly the property of 
ilir rotiiiiiriiial Tclrphone Co., and Tropical American Telephone Co., 
\t,\ llw rtiiuuvi' iljjlif* to operate on the islands of Hayti, San Domingo, 
j,i»»Mi«j, I'oilo Kiro, Vir|iir Culebra, St. Croix, and St. Thomas. This 
ii,m\fiiui f'ny\\\*'\i trli-iihoiirs and transmitters. A portion of the stock 
1*1 i$\\t'tt'i\ \n\ hall*. 

>^<Mirw III* (ompany, (^hillicothe, Ohio. 



II w-n "III |ilr;iniiir, ri frw days sincr, to witness the practical use of the 
r.l^'iit 1 ill plionr. Till- linr we talked over was between two resi- 
ij, ,,/j III* /«/••• « aiiir (iniii the distant LMid, clear and loud, so as to be 
«li hii'M/ .ludilil* .« vri.ij liMi away from the instrument. For the pur- 

^^ ,, ,„i, ,|, wi- iliiiik it hlK the bill to perfection. We understantl the 

I \-ntt I ' I' I'lioiK- n \.v.\ bfcoming the standard instrument j for short 
,^ii. )iii« ., .»t» >^' (iihIiImim ill the regular catalogues of our prominent 
. N HM' •! •!• il' I . !»' 'Il 111'- iaiji'* rities. Mr. Wm. Hubbard, the inventor 
,r,«l i#ii«ii»"'. •- •»" "'•' I'Nt.»->I>^""''« *»"^ '^^^ ^^*^" ^^'^' manager of the 
).,,j,i 1 iil'|il.'»ii» i^th.Mxyr in Kane County, 111., for several years, and 
nihit illy l""'^'- wh.1l IS M-«|uiird in a telephone. 



•Ml. 



Al»AM..V WiMI.AKK WlKK ('.AIJZE NoN-FIXl'I.OSIVE OiL 



'ji f till' -"I'l im)»l»-:J in 'on-.tiiirtion, the easiest to regulate and keep 
,\, HI iii't pi'i'lu" . Ill'- "'"'»> li'''«t, in proportion to wick surface, of any 
\t V* III fJ»i Mint*' H '■ •'"* '>nlyoil stove made on which other rooking 
. .,,. »,. d'/M' "•••l«- ImliiiiK 01 roasting. This oil tank and all parts arc of 
, jM I. oh. •■'■/« tl"- dMMii and wi< k tubes, making it strong and substantial. 
1 1„ 4nt t f'ilii 1 .irr .id|Uhlublr, making it convenient for repairing, or to 
M m„n .» w" !• •••""'•' "»»*■ K'"' '•»•'* •'"■ reservoir. 

\\ hM b«i" bi".'Mii III Iwilvi- iiiiiuites, and boil a gallon of water in 
tu H.»»il*y •.•ii|ii-.-.InK 'dl loimei claims made for oil stoves. 

I IIK ADAMS & WESTLAKE M'FG CO. 

No. 100 Beekman Street. 
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TO ALL Users of Electric Lights— Woodbury's Testing 
Magneto is the only complete and portable instrament for test- 
ing electric lighting systems, for escapes, open circuits, crosses, and 
imperfect insulation, without the use of a battery. Its use forewarns 
against accidents to apparatus, and mishaps to persons. Each instrament 
is complete in itself, and contained in a hard rubber case four by eight 
inches; an inch and a quarter thick, and weighing only three (lounds. 
Thoroughly in accord with requirements of the Underwriters, and 
described in the book upon testing electric lighting apparatus, issued by 
National Board of Underwriters. Has been in constant use by the In- 
spectors of the Boston Fire Underwriters' Union, and the Factory 
Mutual Insurance Companies for over a year, and ordered by the prin- 
cipal electric lighting companies. 

Charles Williams, Jr., 
109 to 113 Court Street, Boston, Mass. 



BRADLEY A. FISKE, 
•McConsulting Electrical Engineer ,3i6-€- 

59 Astor House, N. Y. 

opinions. Calculations, Estimates, etc. 



BOOK NOTICES. 



ALLISON'S Dictionary of Electricity; cloth. i2mo., 192 pp., 96 
illustrations; price $2. Allison's Counting House Diction- 
ary AND Dictionary of Electricity ; 576 pp., 300 illustrations ; $3. 
Storage Batteries ; 60 pp., illustrated, paper cover; 50c. The above 
works sent prepaid, on receipt of price. See Electrician, April No., 
page 117. Address, Wm. L. Allison, 191 Fulton Street. New York. 



RECENT WONDERS in Electricity, Telegraphy. Magnetism, 
Electric Lighting and Telephony. Contains descriptions by Count 
du Moncel, Dr. Siemens, etc. Nearly all recent inventions illustrated or 
described. 100 pages. $2.00. 

N. Y. & Hartford Publishing Co., 

Box 1472, N. Y. 



ELECTRICAL MACHINES, 

Operated by Hlgb Speed Engrlneg, cannot be properly mn or ^re 
entire satlsCaotlon as to results, without the use of 

Edson's Combined Speed and Pressure Recording (iauge and Alarm. 
For OIHcet of Factories, City Water Works. Steanert, Notpitalt, Hotels, •!». 



PreMui 



day bM pMMd for bulDf ttAam boiler or engloe MrfonnaiiOT apoa Mramcd buea or eooditloM 

jre of Bteam taken from gaogM by ocular ohoervatlon or ptaUMi tpMd by eeaDtInc tbe r«vol«tl«M 

by watcbM an not olooe enoufti to giva a troa nMsa. An aouial arera«e oaa oaly bo obtained hj the 
__^^^_^__ actual rcoord of work done for crrry moMcnl 

of work. With tUa m data. tiM enginnor can 
obtain mora than aiiproztBate reralts : Im will 
bavc BMbanlcal flutt m oaaliy rrad by an a 
pert aa a printed page. 

■dlaon'a raoordinf ateaai cute aad tpe«d 
reeord la a new derlee attacbcd to tbe g*ac* 
whooe iMrita are ao well eatablltbed. and a 
acblerM poaltlTe rcanlu In regard to recmde 
which U ao ciaenilal to eaUniating the com* 
aoerelnlTalneofthe woi^oT the *tenni-«ngtn» 
The epeed recording apparatni to driven by 
n belt fron any prUmpM part, and ahow* tbe 
flnetunUoni from n regnlar Tetodty on the 
•ame chart ae the rNordafrooi the atram gange- 
Beaidee iboae fcatnree of escellenoe there to 
an alarm gong operated bvaapedal nM«hantem, 
whereby notioete glrenwbenthc UmltoT " high-* 
or " low ** Mceeura to reached, and n carre- 
apondlng awrm can he eonndcd any diacaace 
from the gauge by the nddlttoa of an etoctrie 
alarm aimamtna. 

I maaT mtlla new natng thn Bdaan 
ling Oange and Alarm are: the Sodal 
Cotton MlUa. Woonaoekel. R. 1. : Harmenr 
mito, Oehoaa, N. T. : Merrfmnek Mill* and 
Print Werka. Lowell. Maaa ; Pnelfie Cemn 
Mllto. Lnwrance, Maaa. ; Orleaial Print Worta. 
Appcnang . K. I. : Mt. Venwi Mllla. BnltlmaMi 
lld^t Mns. Oeuan MUta, PMla«riphln.Pn.i 
Paaaalc Print Wcrfca. Pnaanla. M. J. ; Wiwn- 
honae Mf|r Oa., PaaanlcN. J. ; J. n. Stconik 
Snk If ft-., Hev Tark Clin llaMlagtem LMi 
Worka, Brenklys. H. T. 
Furthor loformatloo may be obtained hy addraaalDg thn Idnaa Jtoaafttig nai A 
pany, 1? Llbeny atreat. New Torfc. 
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Holmes, Booth & Haydens, 

MANUFACTURERS OP 

SHEET BRASS. BRASS WIRE. RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superier Copper Wire 

H» FOR ELECTRICAL PURPOSES.*^ 



-fv 



-v»- 



-: ANII: 



Patent "K K" Insulated Copper and Iron Wire. 

The IrcHi iH Specially adapted for Teleplione Use, 



No. 49 CHAMBERS ST., 

NEW YORK. 



No. 506 COMMERCE ST., 

PHILADELPHIA. 
Works at Waterliury, Coiiii* 



No. I a FEDERAL ST., 

BOSTON. 



a W. HUBBem YtttL 



F. T. FE^RKT, See. Mid Tnt-ai*. 

THE AMERICAN 

Electric Stora<jje Company. 



We desire to arrangt? with Eleciric Lighting Companiefi, for 
the introduction of our batU*rieB* antl also with parties eompeteut 
to orKttnisie 9ijl>-conipaDies, 

A ManuffKluring Cuiiipfiny. that will liave foulnjl of our 
patents, to supply our licenc^es with hatti^ries, iH In-ing 
formcfL Par tiea desirous of interesting them nt* I v»^s in this valu- 
able invention, can 8i?e it in operation at U37 llroadway, 
lioom 40, New York IJity, under eharge of Prof, N. 8, 
Keith, 

All rorreftpondence re«'eiv<Ml will have iitt'ention at an early 
diiv. 

The American Electric Storage Company, 

79*-3 Bruiid St., Newark, N. J. 



^EQUITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York, 



JANUARY 1, 1883. 



(On A% per cent. BftiU.) 
AB«et.s, - $48,025,751 
LiabiUtles, 87,367,070 

Surplus, - $10,058,675 



(On 4 per cent. BmI") 

Assets, - $48,025,751 
Liabilities, 80,040,454 



gitrplus. 



$8,076,2f>6 



ARC AND INCANDESCENT LIGHT. 



THE 

United States Illuminating Co. 

59 Liberty St., New York. 

Sole Grantee of all Patents and lllglitH 
owned by 

THE ONITED STATES ELECTRIC LIGHTING CO, 

ftir the City of New York and vicinity. 



The Machines and Lamps mantifactured for this Company are under 
patents of Maxim, Weston, Farmer an«l otliers, and 
comprise ail the latest improvements in Electric Lighting. 

EUGENE T. LYNCH, 

Fiwsid«iit. 



Ratio of Surplus to Liabilities of the leading life insurance 
C4 mi panics on a four per cent* liaBts : 

A6»rf». L1ABIUTTCS. SuaFLcm. Eatyo. 

Equitable f 48,02r>.75l $»9«1»49,454 $8,070, 21>ft 20.21 

New York , . , . . 50,800,39e 43,7«0,183 7.040,213 16.09 

Mutual, N. Y U7,9«l»317 \»3,349,903 4,ttll»414 4.94 



The amount of New Bu^ine&B tranBacted iti 183S*2 by the 
Equitalrilt' Life AaeruraDoe Society exceeded the largest buBiDeas 
ever done hy any company in one year* 



INBISPUTABIiE INSURANCE 

AND 

PKOBIPT PAYMENT OF CLAIMS. 

Tlie Kit iji table having deelarfd it.s policies, over three 
ypars in I'l^rrt* to lie Indisputable, will pay all such indisput- 
able piliciea at maturity, without rebatt* of interest, immediately 
after the re<*eipt at the S^x^iety's office in New Y'ork, of satisfac- 
tory proofs of death, together with a valid and satisfactory dia- 
cliarge from the parties in interest. 

HENRT B. HYDE, President. 

JAMES W. ALEXANDER, I st Vrce<Pres. 

SAMUEL BORROWE, 2d Vice-Pres. 

WILLIAM ALEXANDER, Secretk:ry. 



IM% JnhMnmc^ Agents de&iring to connect themselves with 
The EgriTABLE LtrE Assurance Bociety in which they will 
enjoy the greatest f!H ilittes for trantiacting business, may com- 
municate with the otlicers at 120 Broadway, New Y'ork. 
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TSE BLMCTMICIAN. 



FATBITS FOR APRIL AND MAY. 1883. 



APRIL* 24tli. 



|131«l«0 



Elecinr < 3 rruit Sm Itch Board, F 
WettHc Cut'oaL EM Arcrj • 
Klectric Cot- out. T. H. Khod« . 
Skctrie Gravmtor. Dynttno. e . 






rr t ^:, Aitd W. H. Cbnprowi. MWdJ«- 



Z7e;s0 



1?4 






1,968 

|t7«,T57 

1,880 
»»7» 



«,7ie4 



«,80t 



|i7l}.&fJ7 

irfl,67i 
7ua 

,16.706 
'f7«,984 



[«;6.; 
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nertrte M^diiiie, Djnxtno. B. Robfrif . Pltt^bnrg. P«. 
Ktectric Wire Ooiklait J. A. If otiafff*y, PimB^ni. Pk, 
Slcctric Wires, L^jlcg Uad«rgTtrand. L*. D, Shrleven, and J. B. Cook« 

Pldkd4ilt)bia, W 
XlcctTlcaJ Oenetitor and Motor. T. A. Bdijoa. Menlo Park, IV. J. 
Klectrioy Gcnentore, OpenUng and Remilttlng. T. A, Editon* Mento 

P*rk, N. J. 
Slectrka] Switch Boanl C W. McLean, Newbeme. 
6m bY Slecirfcitj, Pa^b bottom and Clrcoit for Llghling. T. H. 

Rhodet, New York, K.r 
Xtsneto ftnd Djnamo etoctric Macblota. A. I, Gmvler, Pariii. FraDce. 
Maini«t<^)c«mc Geoenior. C. C. Peck and W. 11. Cbapmui. Ididdle- 

boiy, Vt. 
fitfcondarr B«ttei7. C. F. Bni»b. Clevdand, Oblo, 
8«ooad*r7 Battery Ktiment. C. F. Bru^h. novel and, Ohio. 
Secoadary or Sloi«««' Battery- K T. And E. E. Starr, PhilodelpliiA, Pa. 
SaeandaiT or Stoniv Battel?. S. T. and B. B. Siorr, Philadelphia. Pa. 
TekmDft Line. Undtigromid. N. M, RlttenlioQie, and M. W Locke, 

Baltimore, lid. 
Tetephone and TilcjEraph Switches, Electric Time Reclater for. F« E. 

KlDsman. New York. N. Y. 
Telephone Call InJicator. J. M. ProToont, Buffalo, N. Y. 

MAY 1st. 

Auaonclator, Telephonic. O. L. Weaver, Boaton^ Maec. 

Slectric Call. J. B C urrier, and 1). U. Rice, Lowell, Maae, 

Electric Macblue*. Arnialure for Dynamo. L. Daft, Orcenville, V. J« 

Electric Way. S. M. Bentley, Wa*hiiigton, D. C. 

Electric Way, E. M. BeDiI«?y, Waebiugton, D L\ 

Elcctnc Way. E M Boiuley, and W, IL Knight, WiwbJhgton, D. C. 

Electric Way. W. 11. 1\ night, and E. M. Beniicv, Warthinguai, 0. C. 

Elcc<rir«l Conductor. T. iii. Recd„ Bridgeport, Conn. 

Electrical PttriMj#e-, Coverlntf Wire for. J. J. C, 8mUh, Collegia 

INjint. N. Y, 
Electrical Parpo*e», Machine for Covering Wire for, J. J. C* Smith. 

College Point, N. Y. 
QetUnK Apporsiiu. EleetricaL A. LiebermaH, and W. Rohh, Philadel- 
phia, Pa. 
Insulating Bl^trlco] Coadnctora. J. G. Sanderoon, 9cnuiton, Pa. 
Inaolatifig Conductor* and a New Comiionnd. fuUabttii to be cunid for ibia 

and other porpoacp, W. Smith, Wharf Road, City Rotid, County of 

Middlesei, England. 
Inaulaltir for Telegraph Wlrta, J. S. Luwi«, Birkenhead, County uf 

Cheater, England. 
Lamp, Electrie-arc. L. Daft, Qreenvillo, N. J. 
Lamp, Electric-arc, L. iJaft^ Gr«invillta, N, J. 
J^tnp, Elt'ciric arc. L Daft, Grc^euvilli', N. J. 
Lamp, Incandci^ccm Eloctric. P. Dithl. EUxabctb, N. J* 
Lonip, VoUaic-ara O. A. Moiiea, Ntrw York, N. Y. 
Lamp, VoI»aic-arc. O. A. Mo»eM, Now York, N. Y. 
Lamp, Voltaic arc, O. A. Moee*, New York, N. Y. 
Lampa, iita»e Bulb or Globe for Ineandeiiiceiit Electric. 

beotl County of Durhuo, En>;lai)d. 
Railway, Electric, L, Daft. Oreenville, N. J, 
Railway Signal. Electric. A. W. ItaJJ, M ' ' nn. 
Secondary Battery PJ ate. C, H, KoyI, I MJ. 

Telepbooe Call, Individnal. J. h. Lnk : 1, Mo^ii. 

Telephouf. Electric. J, H. Robert<ion. Nt w vor>v, N. Y. 
Tele lib one. Eicclric. J U. Rob*?rt*ou. New York, N, Y, • 
Telephone Receiver. G, E. Show, Chiciico, III. 
Telephone Tranamitter, Elect ric> J U. Robertaoo, Brooklyn, N. Y. 
Voliolc-orc Light O. A. Mo*e«, New York, N. Y. 



A 8wan, Hates- 



MAY 8th. 



W. Hunioiv, 



Annnaclator and Communicating Appanttio, Electric. 
Cambridge! Mirt, MaiM. 
fef77j2da Btirglar Alnrni, Kin^nng. A. W. Lawaou, Midway, Ala. 
IST7J04 Clcxrk Wmilirj^' Ueviixs Klectrtc. U. F. Baliou, Wnlibom, Mfwii. 
'^•77,080 Electric Cundiictor or Cable, Cnderground J. B, Hyde, New York, N. Y. 
f7i,0W Electric Conductors', Mannfacliire t,f t^UicroiiB Copinr and Brouaje for 

makln)^^ L. Weill* r. Angonletne, Charente, France 
377,087 Electric JJiviniug Rod. C, F. Varley, Bcxley lieaih, County of Kent, 
England. 
Electric Machine, Dynamo. J. A. I. Craig, Montreal, Qi^^^^t Canada. 
Etectrk Machine, Dynamo. J. A 1. Craig, Mfmtreal, (Quebec, Canada. 



a77,W7 

■^T T.I A I 



Kl« • irji Machine?, Armature for Dvnamo. L Dafc, Greenville, N. J. 

KIc in. i*] Conductor. 8. D. htrohro, Phtlodelpbia, Pa. 

Pir< \ „h,,L it.,» i«'i.*Mric. B, Frew?, Chicago, J H, 

<. . vice for Lighting. J. B, Odel I, Chicago, Hi. 

It of Electricity, Electroplated. N H. Edgertoo. 

luaniatwi Electrical Conductor, W. Smith, Wharf Rood, City Ro«l. 
(Touotyof Middlesex, England. 
«rr,ie<J Lamp. Blectric-orr. A. Sbt-dJock, Brooklyn, N. Y. 
i.'TT.mT Lamp, Etcctrk arc. A, Sbedloek, Brooklyn, N. Y. 
X'^T.HW Lamp lloldt-r, Electric. A. 8bediock, Brooklyn, N. Y. 
«77,877 Lamp Hood, Electric. 8. H, Tacy, New York, N. Y, 
5B77,ueSi Magneto- electric Machloe. C. A. See ley, New York, N. Y". 
•.n7,SW Railway t^ignals. Circuit ln!»trunient for Eleclrk. J, Welt, Jersey City, 

N. J. 
977.858 Railway Trains, Electric Signaling Apparatue for. F. A. Shiw and H. B. 
Judkina, Portland, Me. 

-m^r> Pp**- » ■* - '^'■•netlc. E. We*ton. Newark, N. J. 

,irj 1. i J II Rogers, Wa^hhiKton, D. C, 

. i !'* 1 ' e . W . K. Pati er?on , C h Jcago ,111. 

r^rround. W. Cohlman, l^hiladelphia. Pa. 
. Philadelphia, Pa. 

M, L, Ba.Tter, Aurora. III. 
M. L. Basier, Aurora. III. 

Eiectdcoi Purpoeea, Line Chang«r for. C H. 
Iowa. 
Day, Baltimore, Md. 



^7,11:1 



!fr7,!Ml Theuin 





^M r rt;. . 


Tci^ 


' r 



MAY 16th. 



S77,G40 

«7,aOT 
«rr,«s8 

277.588 
«77.475 

m.oio 

177.588 

m,ai9 

S77.848 
877,845 
877,641 
2TT.848 
V77,8I6 

«77,ft43 
£77,781 

!?rr,569 
277,445 



'heater, K. Y. 
trk.N. J. 
nee, R. L 



Burglar Alarm . Ringing. T. B. tT« •"- 

Circuit Controller Device. B. ^^ 

Elec trie Cab le Support A . W r 1 : 

Electric Lock, M. Sullivan, Bro. „ 

Electric Machine, Dynamo. K. VS o«ton. Newark, N. J. 

Electric Wlrw, Layng rndergr^mnd. J. Mark^ Newark. N J. 

Electro magnetic Eneme, G. W, Fo-rer, New York, N. Y, 

Goo Lighting, Electric. T. iL Bhoflei», Brooklyn. N, Y. 

Head Light for Locomotive*, etc. Electric F Ball, Jr , Clncinnall,Ohi \ 

Inaalating Wire for Eieclric PurpOM.**". J. J. C. Smith, College Poinr. 

N. Y. 
Lamp and Holder, Electric. B. We^t^n, Newark, N. J. 
Lamp and Holder therefor. Electric E. W^-'-^- >-'»«n.'L v .1. 
Lamp Bracket, B(«»ctrlc Incandesce nt. E. ^' ' J. 

Lamp Brocket, Electric I ucande«ct^ tit. K. W > j. 

Lamj) Carbon«, Manufacturing lnc-ftnde*ctii-- ^i . . vt..^im. Pari*, 

^ance. 
Lamp Fixture. Electric. E. Weaton, Newark, N. J- 
Meoaiiring and Recording Eleclrte Correm*L, ADponlns fbf . J. Ho^lo- 

Bon, Wej«tmlTiiHterCtiaml>ert, County of Mlddlefiex, Bngtoful. 
Railway Signal. Telegraphic. R. M. Hunter. Philadelphia, P». 
Secondary Battery. £. Boettcher. Leip^ic, Germany. 



BUSINESS ADDRESSES. 



Balir & Zftliai, Manafketuran of Bl«etrie»l and Tel«rrftph lastninenta. 

Battery Suppliea, 108 Liberty Street, New York, 
Briadford. C-, SoUoitor of American and Foreign Patents, 18* 18 Hubbard 

Block, corner Woahiniton and Meridian Streeta, Indianapolis, Ind. 
BiirxL&p, TIT. H., Davit k Kldder^a Electric MoehinM. 298 Weal 27lh Street. 

New York. 
Bow, 6««ree Q*. Teleiraph and Telephone Potet; Pini and Broektti. 

painted and plain, North Epping, N. U. 
Falrmmii, James F., Telephone, Telegraph, and Eleetrio Light Snppliec 

and apparatui, tnventor'a Inatitate, C-ooper Union. New Y'^ork City. 
P«Aro« & Jo]te», Telegraph and Eleotrie*! Iiiatram«nia and Snpptiot. 

64 A 66 John Street. New York. 
Frld«. Traleifeh $L Kjl^, Talngraph and Telephone Line C*Dftriieton, 

:i3A25DeySt., N. Y. 
Wensel, A. C, Electro-plater-Onld. SilTurt Niek«l. Copper. BrMi* Ao^ 

4^ Centre Street, New York. 



AMERICAN ELECTRICAL WORKS, 

MAJJlTArTURlIW OP PATENT FINIBHW* 

INSULATED TELEGRAPH WIRE,, 

TELEPHONE AND ELECTRIC CORDAGE, 

ELECTRIC LIGHT WIRE, 

MAGNKT WIRK, PATENT HITBBER COYBBCB WIRB, 

BnTClar AlMnii and Annuiiel»tor Wire, Lend Enciued WIf*, AvM 
lo^daetloti, Aerial itnd Under^ound CAblaa. nlfi. 

OFFICE AND FACTORY, 

67 STEWART STREET, Providence, R. 1. 

EUGENE F. PHILLIPS. Prei, W, H. SAWYER, Sec*y and Electrician. 



Alfred F. Moore, 



MannfaottiTer of 



^INSULATED WIRE^ 



Electric Light, 
Telephone, \ WIRE, 

Telegraph, 



I- 



OFFICE. ANNUNCIATOR, AND MAGNET WIRE. 
FleziM« CordAce, &o*, 4fc«. 

200 & 202 N. THIRD ST., • Philadelphia. 
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The Electric Storage and Light Co., 

Orgaiii^ert iirHler Laws of Ma9sachtisetts« 
own the Patents for 



— :OR \— 

Electrical Energy Accumulators, 

— tFORc- 
Massachusetts, Bbode Island, and Connecticut. 



CHl^BCH'B PATENT IMPKOVISD 
Either Might or I^fU 




Office, 95 Milk St., Boston, iVIass. 
THE N O T E M A N 

Eotary Engine and Pump Co., 

TOI.EDO, Ohio. 



MONTOOMERY ^ CO., 
Importers of Stubs* Files, Tools S Steef, 

oioBSTSwisanLXs. oBisnuCAT 8 tafis, sirus, *«. 

WM. flitlTH k BOKS' CELEBRATED ITUSIO WIEE, 

105 Fulton Street, N. Y. 

GEO. W. MONTGOMERY. GEO. W, CRURCIL 

Buf ke, Fraser & Connett, 

Solicitors of Patents, 

10 Spruce Street, New York. 




Careful and Hiorough Work at Roiisonable Prices. Personal 

attention of the firm to all business. 

ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Patents procured. Opinions given on questions of va- 
liditY and infringement. Our Quarterly Circular, ** Patents 
on Inventions," will be eent to any one desiring it 



Th© Ettipliir for Klectrtc 

Light Oencrafow. 
NnlMleflf , Itght rnniiin^, ' 

high »pvti\, nntftirm 

motion. 
Two to twenty hor** i 

poWCT. ' 

Er«|>ecblly sdAplcd to pii^ 
vit« plant*. wh«ra ppuce 
i« n ml ted. 




H. H. BALCH, 86 John St., New Tork. 

PULLEYS, SHAFTING, HANGERS, etc 




-^A SPECIALTY-^ 



ESTABLISHED 1864. 



Send for Illustrated Price List to the Manufacturers 



A. & T. BROWN, 

Ho. 43 Park Place, 



I 



W0»KS 



\ S7i 59 'nil 'Jl 
I Go, 63, 64 and 



Lewis Street, 
and 66 Cannon Street. 



NEW YORK, 




i8S 



TSE SLECTBICIAK 



Battery, Book of ln«trac- 
tlon. Wire, Cliemlcal»f and 
all n«ce«8ary materials far 
operailni;. 

••lloTse" InBtrnmcat iiIoqq, 

«iihoat battcr^f - " S^-^^O 

'*Mor*e Instrament witlioiit 
baitory, And wound with 
fine wire for linea of ooe 
to llficea miles, - - 3.75 

C«]1 of battery complete, - .65 

•*MoT«c"' Leartiers' Initm- 
ment^ without battery, 
•eot by mail, - 3.50 

( Battery caanot be mmt by nuill.) 



"^*S"The- 



"Morse" Learners' Instrument 



y 



-VK 



I*!: 



'I^Ka ll/rA¥*fitfk^' *." •* *""" '''^*' "w^" made, complete MORSE 

J-Iie ITXOrSe TELKUKAPH apparatus. «rthe laVJ.«t«ncl 

besit form for loaniers, iiicliKtiii^ huiidHonie Oiaiit Boiiaderarid Curved Kev 
and a lar^e Cell of the be«t Gravity Battery, latee^t foriiu 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

T<»A mr« Sure of i^etttn^ tlie BEST THAT IS MADE if you Belaot tlie '' SI ORSE." 

»• Goods i*?nt C. O. I>. to all point* If onothird of the amount of the bill 1« aeut with tho order Eemlt bv 
Draft* Poatal :Money OrtJcr. or ItcglBiered Lrttcr. Favmabk* arrangemeutfl made with A^enti everywhere. 

^F" We will In «svery ca«e refund any remltta&oe mafl« aa for Ibese ffooda. If ther are not fonnd 
to Iw antlrtjly iiatl» factory* ' 

J. H. Bnimell &, Co., 112 Liberty St., New York. 

THE — 

Coe Brass Manufacturing Co. 

TORRINCTONy Conn. (U.S.A.) 

MauiifMHCturerfl of 

SHEET BRASS, COPPEB, AND GERMAN SILVEB. 

♦ Braas, Coppar, and Gorman Silvar ^Wire and Rod*. ♦ , 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 

SUPERIOR COPPER, Copdiictivlty Guaranteed. 

Bta^ «i# IHall* Made to Order from Brii»i*, t'nmnr. or Cierraiui Silver, 



;CKARi:.ES WHXIAMS, Jr.! 

•*M^ESTABIiISH£D 185St:^** 

Manufaotupep of 

TELEPHONIC. TELEGRAPHIC: 



'rwiB 



ff 



TCLCPHONE, 

^lbiliMfrfH«tjl.^ 

Blek«l FUt^aad 
UcUrF^UalMd. 

4^%a^jr«1#H«>«1 i*v till ti. 
♦*• tit** >r«^«ie»T 

T«l*|Pi»oaa «\ t- - 

PheelSPer8et(2) 



Tlia Only Telephone 

riavijig l\m right to 

TOBULAB + STIM 
on Rear Plate, 

Itni;, nqiiiriiii; no atn^^w or 
' binrkf't U> \\\A\\ tt In place. 

B«ware or IititaUoi^s I 

A(l<lresf4, for Df-scrij^ttive 
t'irciil>ir, 

Elgin Teleione Co. 

No. 2 Ma In St. 



ELEOTMOAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 

MAGNETS, Ac- 
Wholesale and Retail Dealer In 

TEIEGRAPH & TELEPHONE LINE MATERtALS 

OF EVERT DESCRIPTION. 

109 and llg COURT STREET, 
BOSTON, Wlasa. 

-:TH:H3r— 

New Champion Mechanicai Telephone. 

The Bf oNi Suf'ceflRful and Cratupl«t« Antoznatl« Tel«tpliof»a 

FOR PRIVATE BUSINESS LINES. 

ContainH lute improvements, not heretofore applied to acaustlc 
telepLioties. Is troubled the least by the wind^ Has ear ttib© an<] 
cajl l>ell a tta*}h merits, and handsome walnut cases with uiokelerl 
trimmings. Use8 Galvanized steel wire ; works oae mile. 

Send for Deflertptivo Clk-cular*. 

(MentiotithiaiMiper.) WM. J, BO WIN, NoTwalk, OMa 
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THE I.AW BATTERY 



The Best Open Circuit Batter} 

In every respect, beyond auy c|ueJ!»tioii wbatever* 




> 



SUPPIAK TING ALL OTHERS. 

With it8 intrddtictieii. Battery Trouble and Battery ICxpeose 
become thiDg^H of the past. Now almost unlverjially used 
by the Telephone Kicchaiig^e!^ of the whole country. 

SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 



Single Cells, 



SLAJCtJFACTURKO AKD SoLD BY THK 



Only $1.25.,N^4i| 




law Teleg^raph Co., 140 Fnlton St., New York. 




JXCLANCHE BATTERY. 

(patented,) 



— THE — 



■--:? 



Bfttt«ry" Compit 



Great Telephone Battery, 

TOB REAU2ATI0N OP 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 

Free from icld. Emiri no odor. Docs not get oat of order. LmIs wtthoQt renowal from ilx niomtht to 
Mvenl je«rit ■ccordlag to a^e. 

ADOPTED AND USED BY 

ill tliP Telephone CiilDp«ii left and Exchnnizi'K in the UuUed StJitt*. 
Tbe Priim Batt«t7 ii more cftnily mid cheaply cleaned aud renciwed thiiA Jitiy oibcr b&ltory. Ck'WAre of 
INFKlKGKJHKNTg AI4D WORTHI.KBK IMITATIONS* 

Kvery |c«!DtiInp LcflMiirluC Iliitt«ry ha* the wordji Pi]e<-I.«€laiuch« slamtHd on tlie ciflnnj 
bead, jar iud isri^'mii. All uthL'ra are ppttrloiia. 
'^ Frittiu '' aua Foroai- Ltli liattencB for sale Is any quantity. Zinc and Sal Ammoniac of t^uiicriorqtiaiUj 

THE LECLANCHi BATTERY COm 

OR 149 West 18th Street, New York, 

L. G. TILLOTSON & CO., General Ageuts, 

8 4 7 Dey Street. Nevwr York. 




DR. JEROME KIDDER'S 

ELECTRO-MEDIGAL APPARATUS 

ARE THK BEST» a« verified by llie Many Awar<l« they Have- lt«^c«»i»«d. lut well as the CONTINUED 
TESTIMONIAI^ FROM LEADING bClfc^TIFIU FltACTlTIONEK8» 

They are covereii by lett-<*r»i>utt*nt fur iiu|irov<»mfntfi r«'rul<^HnK tbeiii Nnjjtrior t*n!ll otbers, ackitOHlrilf^Ml hy 
Awnrdis i>f Fira( Fr«'miiiiM at Ceniennlal ; AIho, Fii>t Freinluiti l*y Atiierican lu^tlliHe; froin 
lW?i to 1BK2 Inelufiivt*: Ttno »llv«r ilf«dala at rinrlniiatl Jiuliiatrlal l":xiii>»^iiicjri, in ibc Knil r*r J^Hl 
imd Two Silver Mi'daU in Fall of IHttJ, Uie hiK*n*tti »wunla urivt^K Also, Silver Medal at Char* 
lentoii, uS» C.) ExIilbMaH, Tttll of lt#tl. GOLD MFllAL waw HW«rdi^ by American Inntl ul« in 
187G, l« distingubb tbe Appamtim Uii of the l-lr»*t Order of Importance:— 

Dr. Jerome Kidder's Improved No, 1. Physician*s Office Eleciro-Mcdioil Apparatus, 

Improved No. ^. Physiciim's Visitinjf Machine, with ttim-dowti llclix^ 
Improved No. 3. Physician's Vi*iiiing Machine (another form). 
Improved No. 4r# Oflicc and Family Machine, 

Improved No. 6. Tip Battery. 'ren-Currcnt Machine (see cut), a most 
pci^ecl and convenient apparatus, the invention of Dr. Kidder. 



Fi»r Illttairaied|Catalos^e, Address; 



WK AL.SO ILiLE AND RK1;I> OK HAND 

a SUPERIOR GALVANIC CELL BATTERIES, a-vt- 

Fri^iii Six to Tblny t5ix CtMlH. 
Alaot Comliiiied Galvajiio and Faradaio Apparatoa | 
Improved Pocket Induction ApparAtns. 



Jerome Kidder Manufacturing Co., 820 Broadway, N. Y. 
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TSE ELECTRICIAN. 



TIE THE TBLE6BIPB 



Is prepared to fnmlslt Railways, Bosiiiess Blocks, Public BuiUiiigs and oices generally 

— -): WITH :{ — 

UNIFORM STANDARD TIME 

At a low monthly rental aCLOrtiinjj to the locanofi, style of Indicator, Ovc, Address, 

THE TIIWE TEIEGBAPH CO.. Temple C ourt, 5 an il? Beefcman St., N. Y - 
Phosphor-Bronze Telephone Wire. 

The STRONGEST, TODOnEST. and BEST for line wires of JElectric and 
Acouirtic Telephones. Will uof STUKTUIJ nur UUs*T UBSISTS* SMOKK. 
Mtrk*. ACIDS ftJia l>AMPN£Sii. T£NACITV more tli^ui FOLTK timett iu weight 
per mile. 



CP >L in U. S> «id Ctimda.)^ SOLLCOKB'3 KEW 

AMPLIFYING^ i 
-^TELEPHONES ^ 

For Priv»t« l^lne** 
Tlx« lAtMt and Bc«i. 

trwot*. TUej- e»r*! Vb clttW' 

nasa vk^ vol um«of Too«« 

tfiUi fur tb« EUictrk Trt* 

1 ) r^i mro. Work Two 

ar' mUe», Pfi«. Ily l-f -t- 





m^^-'S^^ 



Stum 
Gavob. 


«"-""| rI"£lV 


Brrakiico 
Stkaim. 


CALCULA-rtU 

R|»I8TAKCK 

Vm^ Mils 


16 
17 
14 


SfSi in, Atiout tie Ibft, 
,040 " " TO "* 


About :e;u ibii. 

U jQ,, M 
" 105 " 


M Obm*. 
90 « 



PHai»PHaR-BBONZ£ BODS, SFRrNG BLETAL AND WIR£, superior to Oenaui «UTrr or 
brsM for Electrical Appnrutuft. Already cxt^iwlvfly QBcd throughout the country. Addrcu 

THE PHOSPHOR-BROIiZE 8IMELTINC CO. (Limited), 

dl2 ARCH STRHET, PHn^1l£I.PHIAp PA< 

Ownen of the U. S* nuwphor-Broiue Patent*. 8o1« MimtifactaTere of PhoBphar-BrooM In t^o Unltod Sut«f . 

Gelatinized Fibre. 

(Trttde Murk.) 

THE BEST INSULATOR KNOWN. 



CjWjM DOPTJED bj all the Irmlloir Electrics lLlE:ht ConipanlaB, niitl manufactnrrrii of 
JUB Electrical Mi«chincs in thf} 17iiit«d St»teAf nA ih »tibjitllut« for tmrU rubb«r, being 
^iw^^ 3ft far better non-conOluictor. more durable, and costing leia than lialf %% maoh. 
^"•^ 8«nd for Munplcnift circulare, aod prices, to 

COURTENAY & TRULL, 
P, O. Hnx M06. No, 1 7 I>ey ftt-» New York. 




SPENCER & CROCKER'S 

These uew ami iKjwerful iiortJible nmchJiied 
reiemble in stj'le aod »pp«'aranoe the French 
*' Ooifre " Itiltniinents, fnjt ure far KUiM^rior, 
embotlyloRlmporUiiit hnprovemeuts, wfioreby 
nn ele**tric cMirretit of mnch jrr*"ttter inteniity 
AJul longer duration is produced imfA fA<? jwiwie 
rharof thiin in any inHtriimenl extant. 

Price, complete, with one pair of 8p<:>ti^e 
ek*ctrodeH find fine elei-trode handles, & vial ^^f 
hi sulphate of nivrcury. und one 5p<x»u, $7.60. 

A <-«mpl«*to annortniiCint of Sar^fcMl 
triNtruiiieiitN made for our trade by 
Tl«»iiirtiir» Jk i'*i„ Shopard & Iludlf y. Cod- 
Tn>«ii 4b NhurtlefTand otherK, uljioTru!U»eH. 
Hupp€»rtef n, Crutcheii« ltatt<'rieii, und 
rUKKIGN GOODS or Ol II OWN IM- 
I'OUTATION, iioositantly In (itock. Or- 
tliop<>(lii>tti ApparatUB^ £ia«tio htock- 
lD|fH» etc.« made to order. 

WHOLESALE and HETAtL* 

Sifld for mi K«v lUiiitnttd Citalogni, poitAgt 6 cti. 

SPENCBS & CROCKER, OMo lental and Stifgical Depo% 
117, 119 & 121 West Filtli St., - - Ciiiciuiiati, Ohio* 




tiaed wiir» CiuU, Hl^*^\ Ciible Wire, price Set n. 
per rod, llnhJn+Ud rirruhirs* und Ic^linionlal* icnt 
free, (Metitloix Tuie Klkcthilian.) 

HoHcomb k Co., Mwater BundiBg, GleTelisd. 0. 



J. H. LONGSTREET, 



Manufacturer of 



Telegrapli Instruments, 



— : AKt>;— 

ELECTRICAL APPARATUS 

or Every Description* 

No. 9 BARCLAY ST., 

CHARLES L. BLY, 

Telegraph aijd TelepJior»e Im BoRtractor, 

Mjwufftctarer « i 
EleclHcal iDstromentB und > iiglur AUruLi 

Electric Bell*. Anotiuclu:-^-^, C!tH:kn, 

and Electric Qm Llgb! m j 
3 7 PEARL 8TREET, 1;osH>n, Mhm. 

FOR SALE 

rWO DTNAMO^ELECTRIC MACHIHES, 

Ettch of 5.000 Candle Power, 
Made hy J. £. BKAITNSDORF, Mew Tork, 

tN GOOD RITHNINO ORDKR, 

ALFRED F, MOORE, 3d and Race Sts., 
PHILADELPHIA. 



ESTABLISHED 1859, 



PLATINUM. 

H. M. RAYNOR, 

35 BOND STREET, NEW YORK. 



CHARLES C.SHELLEY, 

Ppintep, 

10 & 12 CSollege Place, and 66 Paxk PUoet 
NEW YORK. 

Spectatty:— Fine Periodic*! und Pamphlet Work. 

WRIGHT & BROWN, 

SolUitors of 

AMERICAN AND FOREIGN PATENTS, 

31 PembertoQ Sq., Boston, ISass, 

Refer to Charle-s Williams, Jr , Miumrncturer"of 
Meotrieal Instrument*, Boston. 



^ 
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A. F. FLEISCHMANN, 

HAQaf^ctoTier of 

Electrical Apparatus anii Snimlies 

EXPERIMENTS, 

Ha 27 SOUTH 10th STaEET, Phila., Psl I 

THE AWMSiWESTUKE Oil stove' 




C ommercial 
LJm'on Ins, Uo. 

(OF LONDON), 

ALFRED PELL, 

Resident Mnnagit. 

37 ^39 ^Vall Street. 



DAVID THOMPSON, 

MANUFACTURER OF 

eARBONS FOR ELESTRIML PURPOSES, 

Na, la KUTGER STREET, 

(Formerly Liwh Street.) 

NEWARK. N. J, 



Tbe ntoiC durable ind jperfecl In its ocm^lriiL'Uon and 
worklngi. Send for cataloifne. 

THE ADiilCS U WESTLAEE HT^d CO , 

Chicago. New York. Hoitoii. p„rp<.^e. 

94 STATE ST. 100 BEEKM&S ST. 45 8DMNEB ST. St^it, i^n^t rtSd, to any »ddr«« on rtscelpt of SS.sa. 



BERLY'S 

ElECTRIMjJlRECTORY, 

With English^ Frenclit Belgiaiii Eufltian, 

Bootoh, Irish. Oanadiaoi German and 

United States Sections. 

Sab llUei III THHEi: I^tiKUiHres. 15.000 

ttam«« arranged both ftipliabeticiUIy 

and ancle r trade ti»a<]lDtr«, 



Partk'H dcf«iitii|f la tncnuua iht ir tmdc*>r 
ijiterot^i* by ^tomfinic circul*rB wil) flod itn 
wiLh JtH thoui<>aud« of addrveae^, lov^iliia'^ 



fSODays Trial. 

I A verv C-irnplelc, C nipart nnd Efficient I^tttle I 

I Glaiit Kreiich Hattery, is stnt out on Trial I 
[byC.E. JON£Si& BRO.,CincinnatL,0/ 



7 £. Uth ST. 



— :foe:— 

Electric Lamps and Plates for Batteries. 

We make a Biiperior carbon for electric 
Iaiii|>8 ; straight, burning with a clear white 
light, and of the greatest possible durability. 

Our Battery Plates are the licst 
in the luarket* 

BOULTON CARBON CO., 

Clevelandf Ohio. 



ROYAL 

(FIRE) 

INSURANCE COM PAN Y, 

Of Liverpaolp Englniifl. 
E«tabHshecl 1845. 

Head Omce Metroiiulltan District : 

41 A 43 WALL STREET, New York. 

TKUSTEKS: 

I ADAM NORKIE, BENJ, B. SHEEMAN, 

' BOYAL PHELPS. 

I B. F. BKDDALL, Bfaoaffcr^ 

WM. W, HENSHAW, AmH JMatiaK«r. 



Ec}ji(»try, 10 ceIlt^ bxtra. 
ycND roR PR08P*rTL'*. Addri*i*s, 

Gumming & Brinkerhoff, p £ KINSMAN & CO., 

General Agent!<, i 145 Bro»dw«y 88 Liberty Street, 

ai9 Eait mh street, KEW TOES CITT. ' ^^^ *'<»«'f- 

,irr ^ 1 T» ~ e^~ Teleplioiif, TelSErapii i\i Electric Liglit 

WaterburyBrassCo. 



Liverpool 

AND 

London and Globe 



INSURANCE CO. 

William & Pine Sts., New York 



SHEET BRASS, BRASS ROBS 
and PURE COPPER WIRE for 
ELECTRICAL PURPOSES. 

290 BROADWAY, New York. 
125 EDDY ST., Providence, R. L 



Mlllfl &t Watarlmry, Coam* 



BUPPLISS. 
DEALERS IN ELECTRICAL aOOD6. 

WILLIAM LANC, 

Maiiufaoturer of 

METAL GOODS, 

Tiimmings for Electrio Work a Specialty, 
Cor. 80. 6th & First Streets, 

BROOKLYN^ E. P. 



BOSTON AND SANDWICH 

GLASS CO. 

OrFICi; AND 8AMPI.E KOOM^ 

No. 17 MURRAY STREET, N. Y. 

KSTEKBXXTXD BT 

C. E. L. BRINKERHOFF. 



CHARLES W. HOLTZER. 

MANUFACrrUEER OF AND DEALER IN 

DLECTRIC/lL*INSTRUMDJMTS^i^&*SUPPLIBS. 

T«lein-ut>h Iii.MtruuK'iilK, dtklvaiiometeTN, Kheoslats, FJ^^i'trto L*lglit ApiMu-Mluaen, and 
Flztnreft fur Incaii descent L,iiU)pM, EltfC'trlo Gas Lt^rhtliis Apparatu<«fl, Anniincliitorfli 
Bmglnr AlamiB, Electric B^Ps, anil Batteries. 

-HKBROOKLINE, MASS.^^ 



PABAFFINE WAX, 

Crude and Reflnrd* 

For Eleotric3«l or Cliemioal purposea, by 
th9 e«ee, barrel or oarlond^ 

J. W. JONES, 134 Water 3t , New Ycrk. 



Tlie Humboldt Library of Popular Science contains such stand- 
ard works as 
** The Wondera of the Heavens," by Flammarion, (illustrated,) 
" Man's Place in Nature," by Hctxley, riliuatrated), 
** Scientific Sophisms "(anti-Darwinian) by Rev. Dr. W ainwrioht. 
"The Data of Ethics," by Herbert Spencer. 
•* Oriental Religions," by Rev. Dr. Caird. 
** Forms of Water," by Tynpall, (illustrated). 



**The Origin of Nations," by Prof. Rawlikson. 

** The Naturalist on the River Amazons," by H, W. Bates. (In 3 

parts). 
'*Town Geology," by Canon Kinosley; and many othens. 

PRICE 15 CENTS EACH NUMBER. 

WHle for a CataJo^e, fir wnd Ifi ceni» po&tii^ie i*iUm]>« for 1 

}. FITZaSEiXD U 00*, Pabliflhen, 20 Lafayette Place, New T^rk. 
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Partrick & Carter, Premium Learners' Apparatus. 




Only $5.00* Not the Cheapest, 
1>ut Gaaranteed the Best* 

The Premium Lbabk«ii»' Apparatub ami Oirrrrp 
comprie«eK tbe fainoiii» **New Giant (toaoder, ] 
reci«<d/' aud ** Nevr Curved Kej*,*' |»I«ced uponi 

Hplundidly polished b&ec, with a cell of Calland Bacte^^ 
r;hetnica]B» Office Wirt, and un excellent Book of 1b- 
et ruction, for $''^.00, when the monej Accom|Mniee th« 
order. The ^eat camher of these iMtraments in iu« 
tji thu beet te«tiiQOt)iii] that can Ijo offers. 
Price, Comtdete Ootfit, - Money la advaace, S5.00 
'" Iniimm't without Battery '* ** 4.20 

" iDfltmment wUhoat Battery, by Mail. 

Money in Adv^oice, - - - 4*?S 

Rcinittances ehonid be made by P. O. Money Order, 
Re^iHiered Letter. Dr«ft or Expre«(», which will insare 
Mifi; delivery. Send fur ciroiilue. 

ll4Soutli2ndSt.,Phila(telpl]ia,Pa., 

Marnifacturer* and "nealtTP in Tele^rapli, Tele- 
phi>f)43< ttiid £I«>ctrti-Ml f njftrauientHi and 8u|>' 
pll«a of eivery description. Send f or Cutalo^eA 
«nd CirciilarB. 

S«tid for oar piioen before ivarohaaLa^ 
«i|«i0iirh«r«B. 
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We desire lo call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 
about two- thirds of the power of our usual size of arc lights. They are fully equal to the ordinary size lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights. 



Number of Machine. 


Number of Arc Lights. 


Nominal Candle Power. 


Horse Power Required. 


1 


zo 


1200 


6 


m 


1200 


zx 


\ 


« 


1200 

1200 


35 



Prices of machines and lamps the same as the regular list. Our agents will give you estimates. 

We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the large orders 
which have accumylated on our books. We desire to slate that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 

THS BRUSH SLECTRIC CO., 

No. 3T» EucU d Av enue, CLEVELAND, Ohio. 

STANDARD ELECTRICAL WORKMNCiNNAnTo. 

GalTuniZGil Telemli Wire, I Stevens' Patent Top Contact Key, 

All I*4iiiiiberii and Gradett, I PrioOt §4«00 JCoollt Paat-paid« 



Standard Home I^earner. 




PRICE, COMPI.I.TE TiriTM BATTERY 

Biiok of lustriiclioiif Wire, &c., - $a 50 
lti»triiiiitnit^ tiiily, - . - - 2.80 

I ustrit III eiit, wound with fine \Vf re, - 8,50 
lustniiiietit, aiJl Bra^^s, - - - 5JK> 

lii.nruiiient, all Brai4.s NickeJ Plated, O.OO 
Mastruction Hook, - - - . 15 Cts. 



GL4SS and FORCKLAIN, 

CROSS ARMS, 

OFFICE WIRE. 

Atumnciator Wire, 

rOLE KINGS, 

POLE STEPS, 

I.ECLANCHE 

'>QEAVITY BATTEEIES,^^ 
OMoe Fiztxirei, TooUj &q, 




Top Contact, Top Oonuectfoit, 
Nou-Stickintf, Easy WorkUiir- 
Thorouglily Tested, and Univer- 
Bally approved. 



Standard Teleg^raph Key, 
Buuiiell Steel Lever ** 
Lejjless Ilu liber Base " 
Giant Sounder, - 
Pony ** . - 



$2.75 

3.00 

2.25 

- 3.50 

3.0a 



Send for lUnvtrated Gatftloeue 
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ELECTRIC LIGHTING APPLIANCES, 



THE accompanyinf; cuts illustrate certain devices, 
lately patented by Mr. S. H. Tacy, of New York, and 
destj^ned to protect the mechanism of arc lamps, and more 
efferiively to utilize the light they emit, as well as to facili- 
tate the handling of them. They show, first, a reflector, 
to throw downward the large proportion of light which 
usually escapes, uselessly » into 
the atmosphere; second, a hood, 
for the protection of the me- 
chanism of the lamp from rain 
and snow; thirds a suspension 
carriage with an automatic hook 
attachment^ to catch and sus- 
tain a hanging lamp; and 
fourth, an improved lamp-post 
mounting. 

The advantage of a reflector 
above the lamp is suggested by 
frequent attempts to employ it, 
but the trouble it causes has 
heretofore been an impediment 
to its successful use. 

The one here shown, is 
made of silvered glass, in two 
sections, which, when discon- 
nected, hang from open or hook 
hinges, upon opposite sides of 
Ld large bell-shaped cover» from 
which they may be easily un- 
hooked and removed, but when 
closed together, they are fas- 
tened by sliding bolts, and, thus 
united, they form a perfect in- 
verted concave or convex cone, 
through holes in which the car- 
bon and side rods of the lamp 
pass freely- 

The bell-shaped cover, de- 
signed to protect the reflector 
and mechanism of the lamp 
from rain and snow, is made of 
linen paper, the material used 
for constructing paper boats, 
domes of large buildings, etc., 
because it is a very light, 
tough, and perfectly waterproof 
fabric, capable of withstand- 
ing hard usage, ^yet susceptible 
of a high polish, and of being 
easily ornamented. The bell is suspended by a sleeve 
at its top, the edge of which rests upon a soft rubber 
.ring, or piece of tubing, at the bottom of the carbon rod 
tube, and the weight of the bell causes the slee%^e to press 
[upon the rubber ring, and thereby form a perfectly water- 
[tight joint. The bell is surmounted by a ventilating cap, 
I and, for hanging lamps, is perforated at proper points, to 
I permit the passage of the lighting current conductors. 

Id consequence of the method of construction described. 



Fig, 



the hood and reflector may be fixed upon a lamp without 
taking the lamp apart, and the reflector may be removed to 
permit access to the lamp's mechanism; but, to replace the 
upper carbon, it is only necessary to lift up the reflector 
and cover together, until they are caught by a spring hook, 
which is so situated upon the case of the lamp*s mechanism 
as to catch the edge of the opening in the reflector, and 
sustain it. This opening in the reflector, when it is low- 
ered, encircles the neck of the 
globe, so that if the lamp swing 
out of the perpendicular, and 
the globe be displaced, it will 
hold it and prevent it from 
striking the carbons, but being 
a little larger than the neck of 
the globe» an annular opening 
is left, through which cold air 
constantly enters the hood from 
below, to replace the heated air 
which escapes from the ventila- 
tor above, and thus is main- 
tained a draught which carries 
hot particles, detached from 
the carbons, up into the hood, 
where they remain. The hood, 
therefore, performs the addi- 
tional function of a spark 
arrester. 

An automatic hook, designed 
to catch and sustain a hang* 
ing lamp, which it is necessary 
to raise into position Ijy cord 
and pulley, is shown in Fig. 2. 
It is especially convenient when 
the lamp is to be suspended 
from a horizontally stretched 
wire, as, for instance, in case 
of a lamp hung over the 
middle of a railroad yard 
from a wire stretched between 
poles upon opposite sides of 
the tracks. To the wire is at- 
tached a carriage, in the form 
of a cross; at the ends of its 
transverse arm are suspended 
two insulated grooved brass 
pulleys, which correspond with 
a similar pair attached by a 
cross arm upon one of the i»oles. 
These are also insulated from 
each other, but each is con- 
nected electrically with one of the lightingcurrent conductors 
The lamp is suspended by two copper cables of suitable 
diameter (say, 3-i6ths of an inch), which pass first through 
the pulleys on its suspending carriage, thence through the 
corresponding pulleys on the pole, and are finally attached 
to a wooden bar, to which is fastened a cotton rope which 
wM'nds upon a drum provided with a crank and ratchet stop, 
by means of which the lamp may be raised and low^ered 
without interrupting its supply of current. 
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The suspending wires of the lamp* shown in Fig, 2, are 
fixed to an arm transverse to the lamp frame, in order that 
the shadow of the frame may be projected across, instead 
of parallel with, the rails. In the centre of the cross thus 
formed^ a hinged hook is firmly held^ vertically, or at any 
desired angle, by a screw and nut adjustment, and is so set 
that when the lamp is raised it strikes the lower curved edge of 
an oblong casting, which causes ihe lamp to lilt, and the hook, 
rising still higher, slips into a triangulir hole in the oblong 



^ 



^casi 



Fig. 2. 



ting, when the strain on the cables may be relieved, and 
the lamp remain suspended by the hook. To lower the 
lamp, it is first raised, and the hook, by a similar action^ 
is tilted out of the top of the opening. The lamp being 
then lowered, the hook falls upon a flange, which guides 
it to one side of, and effectually prevents it from re- 
entering the opening. 



The Lehigh Valley Railroad Compatiy adopted this 
as the most suitable method of suspending the forty elec- 
tric lamps which they have recently provided to illumi- 
nate their immense shifting yard at Packerton, near 
Mauch Chunk, Pa. The yard contains from 6 to 24 
tracks, running side by side, and extends a distance of 
4 miles in length. Over this space the lamps arc dis- 
tributed, yet a man and boy trim the 40 lamps, walking, 
meanwhile, over the whole distance in about four and j 



>^ 



I'lG. 3. 

half hours. If, to reach these lamps, it %vere necessary to 
climb poles in the usual way, much more time would be 
required. The beauty of the illumination obtained by this 
means, has been the subject of much comment from pas- 
sengers on the New Jersey Central Railroad, and the local 
press. 

It seems especially to Indicate that a much larger pro* 
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portion of light is obtained than by the usual method of 
mounting on poles; but since the ordinary mounting is less 
favorable, chiefly because the supporting frames employed 
intercept the light, Mr. Tacy has designed a post mount- 
ing with base connection for the lighting current cables, 
shown in Fig. 3, which avoids all obstacles to the light 
except two slender side bars. 

Some light necessarily passes up into the interior of the 
dome-shaped cover of the lamp thus arranged* This it is 
proposed to use, to show, in brilliantly illuminated letters, 
the names of the streets, painted upon glass strips covering 
openings m the sides of tlie hood, and thus restore to the 
public a familiar convenience of which they have been for 
some time deprived. 




HISTORICAL NOTES IN PHYSICS, 



^^ I. — THE niSCOV^ERV Ob* I JtK KLECTRIC LIGJCT* 

IN looking through an old volume of Ih^ Jottrnai tie Parii^ I came across 
the foJlowfng cntry^for the date 22 Vcnt^sc, An X. (March 12, 1802), 
which clearly relates to aji exhibition of the elcctric-are tight : 

** l^c cit^yen Rot>ertson, auteur de ta fantasmagorie, fait datis ce mo« 
inent, de« e;cpcrtences intcfressantes, et qui doivcnt sans doute avancer 
nos connoissance^ sur \c gakanismc. 1! vient de montcr des piles roetat- 
liques, au nombre de 2500 plaques de zinc, et autant en culvre rosette. 
Nous parlerons inccssament de ses rcsultais, aussi que d'une experience 
nouvetle qa*il a faite hier avcc deux charbons ardens. I.e premier etant 
pJac^ 4 )a base d'une colonne de 120 cJcmcns de zinc ct argent, el Ic sec- 
ond communiquant avcc le sommet de la pile, ilsont donne, au moment de 
leur rvuniont unc etincelle brillante. d'une extreme blancheur» qui a etc 
a perdue par toute la 90cictc« Le citoyen Robertson rcpetera ccite cxp<?- 
rience Ic 25." 

The Individual who thus came before the public was named Ktiennt 
(faspard Robertson, a name suggestive of Scotch descent, lie was bet- 
ter known for his *' PhatitasmagoHa," exhibited a few years later in Lon- 
don. Of this invention a notice appears earlier in the volume from which 
the above passage is taken ; and in an earlier volume of the Jourttai de 
Paris in the month ** FnuHthr^ An viii. /' there occurs a mention of some 
of his experiments on the iVHfVfiftt dt tass€s of Volta, 

It is worthy of casual notice that in the number where Robertson's 
** Phantasmagoria " is advertised, the very next advertisement on the page 
is one of an exhibition to be given by Citoycn Martin at the Hotel de 
Fcrmes, wherein as part of a ** spectacle extraordinaire et amusant de 
physique,'* &c., was to be shown ** rexperience du telegraphic plus rapide 
que la lumi^re, d'un cffet extraondinaire et amusant," 

The usual date given for the invention of the electric light by Sir 
Humphrey Davy is 1809; but 1 was aware that earlier notices existed both 
in Cuthbertson*s Eleciridfy (1807), and other works. 1 was also under the 
impression that some earlier reference to the matter existed in Davy's own 
works. The finding of this notice in xh^ Journal df Patis induced me to 
consult the eariy volumes of the Philen*/'kual Maj^tine^ and of iVkh^l- 
n»ti*t Journai. 

Jn the PhiUsophititl A/a^asinet vol. ix., p. 2ig, under the date Feb- 
ruary I, 1801, the following passage occurs in a paper by IL Moyes. of 
Edinburgh, in which experiments with a voltaic pile or column are de- 
scribed : 

** When the above column was at the height of its stiength its sparks 
were seen in the light of the day, even when taken with a piece of char- 
coal beid in the band." 

In the Journal of the Royal IfisHtuHon^ voL I (1802), Davy describes 
(p, 106) some experiments on the spark yielded by the pile, and states : 
** When, ini^tead of the metals, pieces of well burned cliarcoal were era- 
ployed, the sjiark was still larger and of a vivid whiteness/' On p. 214 
he describes and depicts an *^ apparatus for taking the galvano-electrical 
^park in fluids and aeriform substances." This apparatus consisted of a 
glass tube open at the top, and having a tubulure at the side through 
which a wire tipped with charcoal was introduced, another wire, also 



dppcd with charcoal, being cemented in a vertical position through the 
bottom* 

But earlier than any of these, tsa letter printed at p. 150 of Nkholi9n*s 
Jo94mal, for October, iSoo. This letter is entitled ** Additional Experi- 
ments in Galvanic Electricity, in a Letter to Mr. Nicholson/* It is 
dated ** Dowry Sijuare, llotwells. September 22, 1800/* and is signed by 
Humphrey Davy^ who at that time was assistant to Dr. Beddoes, at the 
old Philosophical Institution in Bristol. The letter begins thus : 

**SiR,~The earlier experimenters on animal electricity noticed the 
power of well burned charcoal to conduct the common galvanic influence, 
r have found that this substance possesses the same properties as metallic 
bodies in producing the shock and spark' « when made a medium of com- 
munication between the ends of the galvanic pile of Signor Volta/' 

In none of these extracts, however, is anything said of the properties 
of the an as a ccnlinu^ut luminous spark. These were made known in 
Davy*s later researches. Yet Ihc electric light attracted attention as wc 
sec before the special property of continuity was observed. 

II. — THK INVENTION OF THR TELEPHONE. 

In Iht Jourtial 0/ the Pkytkal Society 0/ Frankfort-on^the'Main^ for 
i8fK>-*6i (p, 57), irwiy be found a memoir on telephony, by the galvanic 
current, in which its writer says : " I have now succeeded in constiiicting 
an apparatus, by means of which f am in a position to reproduce the tones 
of divers instruments, and even to a certain degree the human voice/* 
The inventor further says ; " .Since the length of the conducting wire may 
be extended for this purpose just as far as in direct telegraphy, I give to 
my instrument the name * telephone/*' Towards the end of the memoir 
it is stated, that until now it had not l>ccn possible to re-produce the tones 
of human speech with a distinctness sufficient to satisfy everybody: " The 
consonants are for the most part tolerably distinctly re-produced, but the 
vowels not yet to an equal degree/' The auUiorof the memoir, in which 
these remarkable statements occur, was Philipp Reis. The paper from 
which the preceding quotations have been taken contains many other points 
of interest, and in particular, a comparison of the action of the transmitting 
part of the instniment ^^Hth that of the human ear, upon which it was 
founded. The author says : ** How could a single instrument re-produce 
at once the total action of all the organs operated in human speech ? This 
was ever the cardinal question. At last, I came, by accident, to put this 
question another way. How doef tfiir ^iir perceive the total (or rcsuhant) 




FlO 1. 



Fta 2, 



vibrations of all the simuluneously operant organs of speech ?" He then 
goes on to describe the action of the auditory ossicles, w*hcn made the re- 
cipients of sound waves, and points out how they execute movements and 
exert forces upon one another, in proportion to the condensations occuring 
in the sound conducting medium, and to the amplitudes of vibration of the 



1 Here Davy idda a foot note : ** Tbe flpark b moat vivid when tlia charcoal la 
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tympanum. Having stated this law of proportion between the cause and 
its effect, he goes on to speak of the graphic method of representing va- 
rying forces, such as those of sound waves, by curves ; and emphatically 



: ^r-. 





>.,^ 



Fig. 3. Fig. 4 

lays down that the ear is absolutely incapable of perceiving anything more 
than can be expressed by such a cur\'e. After giving samples of undula- 
tory curves corresponding to musical tones and to discordant sounds, he 
makes the following significant remark : *' So soon, therefore, as it is pos- 
sible, at any place, and in any manner, to set up vibrations, whose cnr\'es 
are like those of any given tone or combination of tones, we shall then 
receive the same impression which the tone, or combination of tones, 
would have produced upon us. Taking my stand upon the preceding 
principles, I have succeeded in constructing an apparatus," etc. He con- 
cludes his paper by saying that the newly invented phonautograph of Du- 
hamcl may, perhaps, afford evidence as to the correctness of the views 
which he has assened, respecting the correspondence between sounds and 
their curves. 

The actual apparatus, figured in this memoir, and exhibited to the 
Frankfort Society, in October, i86r, is now in my possession ; and I have 
also temporarily intnisted to me a still earlier exj>erimental telephone, made 
by Philipp Reis, in the form of a model of the human ear." This inter- 
esting instrument is depicted in its actual condition and size, in Figs, i, 2, 
and 3, and in section, in Fig. 4. It is carved in oak wood. Of the tym- 
panic membrane only small fragments n jw exist. Against the centre of 
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the tympanum rested the lower end of a little curved lever of platinum 
wire, which represented the " hammer" b»)nc of the human ear. This 

2 TIu' property of M. I/-f»ii (iarnicr. Dirtctor of (iarnlcr'M Institute at Fnfl- 
richsdorf, near li(mil)urj;, whrrc Philipp K(•i^s \va«* formerly Teacher of Natural 
Sciences. 



curved lever was attached to the membrane by a minute drop of sealing- 
wax, so that it moved in correspondence with every movement of the tym- 
panum. It was pivoted near its centre by being soldered to a short cross 
wire, serving as an axis. The upper end of the ctinred lever rested in 
loose contact against the upper end of a vertical spring, about one inch 
long, bearing at its summit a slender and resilient strip of platinum foil. 
An adjusting screw servetl to regulate the degree of contact between the 
vertical spring and the curved lever. Conducting wires, by means of 
which the current of electricity entered and left the apparatus, were affixed 
to screws in connection, respectively, with the support of the pivoted lever 
and with the vertical spring. 

If now any words or sounds of any kind were uttered in front of the 
ear, the membrane was thereby set into vibrations, as in the human ear. 
The little curved lever took up these motions precisely as the ** hammer " 
bone of the human ear does ; and, like the " hammer" bone, transferred 
them to that with which it was in contact. The result was that the con- 
tact between the upper end of the lever and the spring was caused to vary. 
With every raref.iction of the air the membrane moved forward, and the 
upper end of the little lever moved backward and pressed more firmly than 
before against the spring, making better contact, and allowing a stronger 
current to flow. At ever)' condensation of the air the membrane moved 
backward, and the upper end of the lever moved forward, so as to press 
less strongly than before agaiost the spring, thereby making a less com- 
plete contact than before, and by thus partially interrupting the passaj^ of 
the current, caused the current to flow less freely. The sound waves which 
entered the air would, in this fashion, throw the electric current, which 
flowed through the point of variable contact, into undulations in strength. 
Reis, himself, termed the contact part of his telephone an interrupter. 
That it was not intended to operate as an abrupt make-and -break arrange- 
ment, as some persons have erroneously fancied, is evident ; firstly, be- 
cause the inventor introduced delicate springs to give a following contact, 
and so prevent abrupt breaks from occurring ; secondly, because abrupt 
breaks would have violated the fundamental principle to which he refers in 
the sentence immediately preceding his description of the instrument 
shown to the Frankfort Society, namely that of creating tones whose 
curves were like the undulator)' curves imparted at the transmitting end of 
the instrument ; thirdly, because (in another article) he described his in- 
strument as opening and closing the circuit in proportion to the sound 
wave, which obviously an abrupt '* break-and-make " apparatus without a 
spring contact could not possibly do. The mechanism which Reis thus 
invented — and which is substantially alike in all his instruments — might 
be appropriately described as the combination of a tympanum with an 
electric current regulator, the essential principle of the electric current 
regulator being the employment of a loose or imperfect contact between 
the two parts of the conducting system, those parts being so arranged 
that the vibrations of the tympanum would alter the degree of contact, 
and thereby vary the resistance offered at the point of contact to the 
passage of the current, and so regelate the strength of the current that it 
should magnetize and demagnetize the core of a distant electro-magnet in 
a manner, corresponding to the undulations of the tympanum of the 
transmitter. 

The particular form of the ins'.rument shown at Frankfort, in 1861, 
and described in iht Journal, is somewhat different from the ** ear." The 
Fig. 5, and description are taken from i\it Journal: 

" In a cube of wood, r s t u 7> 7v x, there is a conical hole, tf, closed 
at one side by the membrane h (made of the lesser intestine of the pig), 
, upon the middle of which a little strip of platinum is cemented as a con- 
' ductor of the current. This is united with the binding screw,/. From 
I the binding screw, /;, there passes likewise a thin strip of metal over the 
middle of the membrane, and terminates here in a little platinum wire, 
which stantls at right angles to the length and breadth of the strip. From 
the binding screw, /, a conducting wire leads through the battery to a dis- 
tant station." 

In the original instrument there is also an adjusting screw to regulate 
the contact, though this is not shown in the drawing. 

The receiver used to reproduce the sounds transmitted by these 
telephones, is also descrit>ed in the memoir of Reis. It consisted of « steel 
needle surrounded by a coil of ^\ire. This was at first set up for Hkb pur- 
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pose of increasing the sounds by resonance, upon the top of a violin ; 
later it was mounted upon a pinewood box, to which still later a lid of 
thin pine was added against which the listener could press his ear. The 
sounds emitted by such a wire during magnetization and demagnetization 
were well known before; but to Reis is due the discovery that other tones 
than the natural vibration tone of the wire, could be electrically imposed 
upon it by the varying magnetizing force of the current in the surround- 
ing coiL Reis explained the reproduction of the transmitted sounds by 
supposing a magnetic attraction between the atoms of the steel wire to 
work synchronously with the fluctuations of the current. He later devised 
a different receiver in which an electro-magnet was provided with an elas- 
tically mounted armature of iron which it threw into vibrations corre- 
sponding to those of the original sound waves. With this apparatus and 
a transmitter with a small curved lever, like that in the *' ear,*' he was 
able (see l^vAnCs Handbuch der Angewandten EUktricitiitslchrc, 1866, p. 
102 1) not only to reproduce melodies with astonishing exactness, and 
single words as in speaking and reading (less distinctly), but even to trans- 
mit the inflexions of the voice expressive of surprise, command, interro- 
gation. &c. 

Considering how far these early researches were carried, it is remarka- 
ble that their historic value has been so greatly overlooked. 

SiLVANUS P. Thompson, in Nature, 



PRACTICAL TELEPHONY. 



THE LEADING-IN WIRES. 

FOR this purpose No. 18 B.W.G. copper wire, covered with two coatings 
of gutta percha to a total thickness of No. 7 B.W.G. wound with 
strong tape, and, lastly, well covered with Stockholm tar, should be used. 
These wires should be re-tarred at frequent intervals, to keep them in good 
condition. Paint is injurious to gutta percha. Messrs. Henley & Co. 
have lately introduced the ozokerit core, which has a slight advantage as 
regards price, whilst its durability is guaranteed to exceed that of gutta 
percha. Subjoined is a test of this core by the electrician of the general 
post-office, W. H. Preece, Esq., F. R. S.: 

Conductor resistance 23.723 ohms. 

Capacity. 281 microfarad. 

Insulation 8. 196 megohms. 

Temperature 75** Fah. 

Tests of gutta percha core of similar length : — 

Conductor resistance 22.36 ohms. 

Capacity .273 microfarad. 

Insulation . 860 megohms. 

Temperature ... , 75*' Fah. 

It will be seen by this that its insulation is very high, and if it prove 
to be more durable for telephone leads than gutta percha (which at best is 
comparatively short-lived when exposed to the air), it should come into 
general use. It is made by forcing melted ozokerit paraffine into ordinary 
rubber core under heavy pressure. It would be more economical in the 
end if the leading-in wires were double-taped ; they would then be better 
able to withstand the rough usage to which they are often subjected from 
the line men's feet when going up and down the poles, etc. Care should 
also be taken that a spare piece of gutta percha is wound round them 
where they touch corners of chimneys, walls, etc. The lead should make 
a short dip below, and then rise to the hole, where it enters the wall or 
window frame, so that rain may run down and drip off at the bend instead 
of running into the building. 

Where possible, connect the main gutta percha lead direct to the in- 
stnunent, it being much less liable to damage. In some cases this may 
be inadmissable from its unsightliness, when the lead must be joined to 
the ordinary paraffined wire, and the joint soldered with composite candle 
or resin. Never use spirits. When soldered, the joint should be wrapped 
with tarred or india-rubber tape, to prevent contact with other wires. 



It may be as well to give instructions here how to solder a joint 
properly, a very easy operation in itself, although neglected by many fit- 
ters. The following articles must be provided : A small spirit lamp ; 
a small copper bit made from about 2 in. of No. 8 copper wire, drawn to 
a blunt point at one end, with a steel wire screwed into the other, and this 
wire driven into a brad-awl handle ; a small tin box to hold a short piece 
of composite candle or powdered resin ; and, lastly, a small quantity of 
the best blowpipe solder. The iron, when new, and at intervals after- 
wards, will require tinning, which is done thus : Make the iron bright 
with emery paper, heat it in the spirit lamp, and rub it on a piece of tin 
with a small piece of solder and composite or resin. This should give it 
a bright tinned surface. Now, to solder a joint. Scrape the wires bright, 
twist them firmly together, rub well over with composite, or dust the joint 
with powdered resin, heat the bit in the lamp, wipe the point with a piece 
of rag, touch it on the solder so that a small piece adheres, and apply it 
to the joint, rubbing it along. If this is properly done, a strong, clean 
joint is the result. This small copper bit is sufficient for the small wires 
used indoors for telephonic purposes. 

TERMINAL BOARD FOR SWITCH ROOM. 

Figures i, 2, 3, show a convenient terminal board for the leading-in 
wires. The main board is 6 feet by 3 Ibet, the terminals are double 
headed and 3 inches apart in the rows, and the rows 3 inches from each 
other. The board D is 9 inches wide, and the holes half an inch apart in 
the rows, and the rows 3 inches apart ; in the board E, the holes are half 
an inch apart both ways. This board will accommodate 200 lines. Each 
terminal should be plainly numbered on the board on both sides. If the 
terminal board can be placed in the roof space instead of in the switch 
room so much the better. The line-man has only to place the gutta 
percha lead under the desired number. The connections should be com- 
plete down to the switch room, and the annunciators in place when the 
board is first flxed. This saves the instrument fitter visiting the switch 
room each time a new subscriber is connected. 

THE EARTH WIRE. 

Too much importance cannot be attached to having a good earth con- 
nection, by means of which the circuit is completed. Some people seem 
to have an idea that any flimsy attachment, such as twisting a wire round 
the nearest gas bracket, is sufficient. This, if it answers for a time, is 
only at the expense of extra battery power, and in all probability causes 
trouble in calling the exchange, there not being sufficient current passing 
to drop the annunciator shutter, so, by all means, have a good earth. 

If possible, run a gutta percha wire (as used for leads) to the watdr 
main (not a cistern pipe\ scrape the pipe clean, wind the wire (bared of 
the g^tta percha) at least six or eight times round the pipe, bind tightly 
by drawing the free end under the last three or four coils, and have the 
whole well soldered together. Failing this, attach to the main gas pipe, 
the street side of the meter (if on the house side the meter must be bridged 
over with another piece of wire firmly bound, and soldered on each side), 
owing to the white or red lead used in the pipe joints making a very bad 
electrical connection, and composition (1. ^:, lead) gas pipes should cfU no 
account be used. If economy (?) forbids the use of gutta percha covered 
wire for the earth connection, it is better to use No. 14 or 16 bare copper 
wire than the small paraffined wire used in connecting up the instruments, 
because, in all probability, in getting to the water main, the wire must 
pass places where it will be liable to injury from dampness and other 
causes ; 3-16 galvanized line wire may also be used. If forced to use 
paraffined wire, a stout wire must be soldered to the water pipe, and the 
other wire spliced and soldered to it. 

It will in most cases be sufficient, if the stout wire used for the earth 
connection starts from the zinc end of the battery. The connection from 
the zinc to the instrument can be made with paraffined wire. 

THE EARTH CONNECTION FOR EXCHANGES. 

If it is SO important to secure a good earth on ordinary Hues, the same 
holds good with, if possible, increased force to exchanges, for in the case 
of the ordinary line that only suffers ; but if the exchange earth fails, per- 
haps 500 to 1 ,000 lines are affected. It is, therefore, advisable to have sey- 
eral earth connections at various points. If ^Qis&vb\ft.^-d. NsMc^at <»s^5s^rx-«>5«.^ 
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SBch as Na 6 B. W. G., should be used. This should be firmly soldered 
io both f» and water pipes (on the street side of the meter ic the case of 
gaa* p^KsT. Do not trust to any bridging, or any makeshift contrivance, 
laA tbea tbere vili be no risk of having all the exchange business brought 
to a scdh! from ** bad earth. " 

It mar sometimes occur that an " earth *' has to be obtained where 
diere are 00 water or gas mains. In this case search must be made for a 
pomp pipe leading into a well, which will make a good *' earth." Failing 
tins, how e v e r, an artificial earth must be made thus : Dig a hole about 
four feet deep in moist soil (it need not be lai^r than will enable the 
workman to use his tools). Take a strip of about 41b. of sheet lead, six 
ndies wide and five feet long. Suspend this in the centre of the hole, 
iand fill the hole with tightly packed gas coke to within six inches of the 
surface, then fill with the soil to the surface level ; the wire must then be 
soldered to the projecting end of the lead strip. 



LIGHTNING ARRESTERS. 

If these are used, the earth wire in connection with them should, pre- 
ferably, be separate from the battery earth wire. It should also consist 
of No. 16 wire right through, or it will be practically useless. It must be 
well soldered to the main gas or water pipe. 

Although, as a rule, in England, lightning arresters are seldom used in 
exchanges, it may be useful to some who may be engaged in other coun- 
tries, where they are absolutely necessary, to know how to protect the in- 
struments under their charge. In the first place, supposing there are no 
arresters, and warning is given of the approach of a storm, a stout coi^)er 
wire may be twisted round terminal after terminal all over the terminal 
board. ■ This, however, stops all operations in the exchange, and must be 
removed directly the storm is over. The best plan is to insert an 
arrester to each terminal on the terminal board. A simple arrester may 
be made thus : Take two pieces of No. 16 double silk covered copper 




Fig. I. — Elevation of Switch Board. 



Fig. 2.— Section of Switch Board at A B. Fig. 3. — Plan of Switch Board at C D. 
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In some cases, where the line is short, it may be cheaper to run a 
second wire and use a metallic circuit. 

When testing your earth, test by ringing the bell, and not by the tele- 
phone, because the telephone will speak with an " earth '* so defective and 
of such high resistance that the bell could not be made to ring through it. 

If it can possibly be avoided, do not have the earth connection on a 
water main at one end, and on a gas main at the other, as permanent cur- 
rents are thereby often set up. 

THE JOINING-Ur WIRES. 

These usually consist of No 20 B. \V. (;. copper wire, having a num- | 
ber of cotton threads laid up parallel with it, the whole well served or 
bound round with other threads in two colors, so as to show in bands al- ' 
temately; the whole well saturated with paralTme, and polished by friction. 
This answers the purpose ver>' well, but the insulation is not proof against 
wet (especially sal-ammoniac solution), therefore, in joining up the battery, 
take care that the wires or terminals are not wetted by splashing or other- 
wise, or a fault, or possibly several, will be surely developed in time. 

Do not join the wires unless the joints be soldered ; joining is seldom 
necessary, if a wire should be cut too short do not use it, cut another. 
The short one will come in another time, and, lastly, tierer put huo tuires 
under one staple^ or allow two staples to touch each other. \ 

In removing the covering from this or any covered wire, never cut 
square through the covering, but draw the knife parallel with the wire. 
The first method in all probability makes a slight nick on the wire, and if 
this is done the wire will come asunder there if slightly bent, and conse- ! 
qjently cause a fault. ' 
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wire, each 6 inches long, and preferably of different colors, twist them 
firmly together, taking care that the bare ends do not touch each other, 
test them carefully to .see that no leakage takes place between them, fix 
one end of one wire under the terminal on terminal board, and the end of 
the other wire to earth. Fig. 4 gives the ideal plan. The two spare 
ends may be prevented from coming into contact by a covering of sealing 
wax or shellac. Each line will, of course, require an arrester. Of course 
more efficient arresters can be used, but with hundreds of lines the ex- 
pen.se is a serious consideration. 

The line or earth wires must not be allowed to pass too near lead gas 
pipes (six inches should be the least distance), as a spark may jump acn)ss, 
fuse the pipe, and fire the gas This has actually occurred. It should 
also be remembered that the inductive charge caused by thunder clouds pass- 
ing over the wires is often powerful enough to fuse the coils of the beUsor 
annunciators, and that short lines arc more apt to be aflfected than long ones. 

Lastly, if arresters be used, see that they are carefully made and tested, 
as there is a nsk of communication being interrupted by their leaksM to 
taiiin,~'Lonaon Electrician. '"• 
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ON THE APPLICATION OF ELECTRICITY TO 

THE BLEACHING OF TEXTILE FABRICS 

MADE OF VEGETABLE FIBRE, 



(From Le G/hu Civil) 



TT is generally recognized, that chemical substances, in the nascent 
'- state, arc characterized b>* affintties especially ener]^etic, and the 
results of numerous experiments accord with the statement, thai vegetable 
and ammal tibrcs are rapidly bleached when they are brought into contact 
with oxides and chlorides which evolve their oxygen and chlorine m the 
n.iscent status, when submitted to electrolysis. 

The coloring matter which impregnates the majority of vegetable 
textile fabrics, such as cotton and linen goods (to mention only those 
most commonly used), is, in efTect, completely destroyed only by the com- 
bined action of oxygen and chlorine, which act always in the same man- 
ner, whether the fibres be in the raw state, or woven in threads or 
tissues. 

In the application of electrolysis to the bleaching of textile material, Jt 
suffices to immerse, in the decolorizing solution, the electrodes of a sufH- 
cientty powerful generator of electricity. 

The fibres to be bleached must tic immersed in the same solution, 
which consists, invanably, of water, holding in solution, as the case may 
be» hypochlorites in general, chlorides, bromides, or iodides adapted to 
evolve chlorine, bromine, or iodine, in the nascent state. The nascent 
substances thus evolved, generally in the gaseous condition, perform the 
function of oxidizing or decolorizing agents. 

The fibres immersed in ihe bleaching solution during the passage of 
the electric current, must necessarily remain in it a greater or less 
length of lime, according to the nature of the material to be bleached, 
and^ upon the termination of this first operation, must be removed, 
washed, rinsed « and dried. 

The employment of an electric current to decompose the metallic 
chlorides and dissociate their elements, the metals and chlorine, Is by no 
means new, and, up to this time, the alkaline hy|>ochlorites obtatocd by 
well-known methods, have been more especially employed. The metal 
is oxidized in presence of the water, which is indispcnstble to the opera- 
tion, but the results obtained, in decolorizing effect, by the method thus 
conducted, are deceptive. It is evidently more nuional and economical 
to seek to form the hypochlorite directly, by borrowing its elements from 
the metallic chloride itself, and from the water, by means of which the 
transformation is effected. It is, in fact, reversing the methtxl; and to 
thus synthetically accomplish its results, an apparatus has been devised 
by Messrs, Naudin and Schneider, of Paris, to which we invite the atten- 
tion of the reader. 

If a solution of sodic chloride, or cooking salt, Na. CI., be submitted 
to elcctrol>^s, in a vessel hermetically sealed and containing the articles 
to be bleached, the formation of sodic hypochlorite results, according to 
the following equation: 

2 Na. a. + aH,0. — Na, CL + Na, O, CIO. + 4H 

Operating in this manner, we have the advantage of the action of 
nascent substances produccil by the electrical double decomposition of 
sodic chloride and water, which causes the simultaneous disengagement 
— chlorine, hydrogen, oxygen, and the metal. 

The textile fatnic is decolorized by the combined action of oxygen and 
chlorine. 

Starting with this fundamental idea, it is appropriate to employ the 
ajrangemcnt of Naudin and Schneider. 

The apparatus consists of an dectrolyzcr. A, hermetically dosed. 
The electrodes, E and F, of any electric machine whatever, M y. enter 
its low^cf part The receiver, A, is provided with a safety tube, T, lead- 
ing from its upper part to a reservoir, B ; a second tube, D, serves for 
overflow, and leads to the tub, C. The liquid contained in this latter 
reservoir is raised through the tube, G, by the pump, P, and is fofccd 
through the tube, H, into the lower part of the electrolyjKcr, A. 

The action of the apparatus is as follows: The closed reservoir. C, in 
which the materials to be bleached arc immersed, is filled, together with 



the electrolyzer. A, with a solution of sodic chloride. In the latter, this 
solution is submitted to electrolysis, and, in consequence of the electro- 
chemical decomposition of the chloride and the water, their elcmenis in 
the nascent state constitute the hypochlorite of sodium. When the par- 
tial or total transformation of the liquor is ejected, as indicated by suit- 
able chlorometric determinations, the pump, P, is operated rapidly, and 
transfers solution of sodic chloride from the bottom of the vat, C, to the 
bottom of the elect rolyxer, A. 



Apparatus of Naudin and Sciineidek, 

In consequence of the rise in level of the liquid in A, by the addition 
from below of fresb solution, the hypochlorite formed flows through the 
pipe, D, and diffuses through the solution in G, when it comes into con- 
tact with the material under treatment. The safety tube, T, adapted to 
the electrolyzer, allows the hydrogen, produced by the chemical reaction, 
to escape through an alkaline solution contained in the trap B, which, 
however, absorbs and retains the associated free chlorine, that would 
otherwise escape and incommode the operator. 

It is apparent, that the slow transfer of the saline solution from the 
vat, C, into the electrolyzer, its rapid transformation into bleaching solu- 
tion, and its prompt application to the fibr^ under treatment, offer 
important adv,intagcs. 

While, in the present state of the industries, the decolorizing chlorides 
are employed, they are obtained by transforming sodic chloride into 
hydric chloride (muriatic acid), from which chlorine is disengaged by 
treating it with binoxide of manganese: but, by this new method, the 
chloride of sodium is used directly, in the form of ordinary salt water, and 
the hypochlorite formctl from it, by a simple re-arrangement of its consti- 
tuent molecules, under the influence of an electric current. 

Another, and a very great advantage, of the method of electric bleach- 
ing, is that of having constantly at hand a fresh solution of hypjxrioritc, 
having a uniform decolorizing power which can be regulated at pleasure, 
by varying the current. 

It may be remarked, that the disengagement of chlorine from all hypo- 
chlorites, either solid or in solution, requires a certain time, and that all 
chlorides, bromides, or iodides, which are isomorphous with sodic 
chloride, will undergo an analogous chemical transformation adapted to 
the same purpose. Among them, the potassic and baric chlorides, the 
strontic and calcic bromides, and the alumtntc and magneslc iodides, are 
conspicuous. 

Since the different salts contained in sea water arc largely of this 
class, it follows that it may be directly employed in this process; and 
after the solution has been deprived of its chlorine, by electrolysis, it be- 
comes a solution of caustic soda, which can be used for cleansing and 
scouring baths. 

M. Danzikr, Civil Engineer. 



We hofe to give m our next issue the description of a system 

recently per fee led, that produces heat, power, and the electric fight. It 
will doubtless prove of special interest lo the public 
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THE ELECTEIC LIGHT AT TMfi CHICAGO 
EXPOSITION, 



THE electric light companies have taken advantage 
of the opportunity afforded by the National Ex- 
position of Railway Appliances, at Chicago, to 
make the finest display of electric lighting that 
has yet been made. 

Five companies exhibited their apparatus, and contrib- 
uted to the lighting of the building and grounds. These 
were the United States Co.; the Edison Co.; the Brush Co»; 
the Fuller Co.; and the Thomson- Houston Co. (formerly 
the American Co., of New Britain, Conn.). The main 
building, with its various annexes, and the outside spaces, 
were lighted with about five hundred arc lights. Of these, 
the 1'homson-Houston Co. furnished about thirty or forty, 
and the remainder were about equally divided between the 
Fuller, the United States, and the Brush companies. Be- 
*' tween six and seven hundred incandescent lights were used 
in the small rooms and offices, and in the booths of differ- 
ent exhibitors, of which the Edison Co-, and the United 
States Co,, each contributed about one- half. We under- 
stand that the different companies exhibited only a limited 
nimiber of lights to show the working of their ajvparatus, 
and that the remaining lights were paid for by the Exposi- 
firm Assoctialion. 

Altfjoiigh considerable trouble was experienced from 
df-rifiifnt power, the lights, as a whole, worked very satisfac- 
torily, and the general effect was extremely fine. 

'i he eschibit of the L^niied Slates Co, was larger and 
fiifitr I oriii^lete, and in many respects, more attractive, than 
iHiv "( ihe others, as it embraced not only arc and incan- 
t\*.**'n\ lighUnKi l^tit also electrical transmission of power, 
tHM of Ifi*^ iJiosl attractive of the exhibits was a cascade 
ijii|i|ilifd witlj waler by a centrifugal pump, driven by a VVes- 
ffii, iiftilot, ;iijd illuminated by Maxim incandescent himps, 
pi,*, * il hi 111 ltd Hie .sheet of falling water. A Weston dyna- 
M(N oil J ijiorof wi^rc also used for running the electric rail- 



The Weston arc lights and the Thomson -Houston arc 

lights, attracted much attention by their remarkable steadi- 
ness and high illuminating power. The Fuller lights were 
not so powerful, and far less steady. This appeared to be 
due, in great measure, to putting more lights on the ma- 
chines than they could run properly. The Brush arc lights 
were conspicuously bad. They were feeble, uneven, and 
unsteady. There appeared to be a surprising lack of care 
in the erection and management of the Brush exhibit. The 
circuits were run in a very slipshod way^ the lamps were 
placed at irregular intervals, and even the globes for the 
lamps were, apparently, in many instances, improvised out 
of porcelain shades made for argand burners. 

The absence of the Brush storage battery from the ex- 
position, was the subject of much comment. A few Swan 
lamps were shown, and the chandeliers upon which these 
were placed, were labeled ^* The Brush-Swan system of elec- 
trical storage, light and power," but the lamps were evident- 
ly run directly from a small Brush dynamo, and careful 
inquiry failed to discover any storage battery. 

The Edison incandescent lights, and the Maxim incan- 
descent lights^ both worked extremely well, and the exhibit 
tion of incandescent lighting was very creditable to both 
companies. 

The electric railway was one of the most popular fea- 
tures of the exposition. A circular track was erected 
around the gallery of the main building, and upon this was 
placed an electric locomotive and a car, carrying thirty or 
forty passengers. The current was carried to the motor on 
the locomotive through the rails, and a third rail placed be- 
tween the two main rails. Although all the work was done 
hurriedly, in the last week or two before the exposition 
opened, and the appliances used for controlling the motor 
were quite crude, the railway, on the whole, worked well, 
and was examined with great interest by many prominent 
railroad men. 

In the prospectus of the exposition, a gold medal was 
offered for the best system of lighting depots, shops and 
yards by elect ricily^ and to this, were afterward added, 
gold medals for the best arc system and the best incandes- 
cent system. All the exhibitors, except the Brush com- 
pany, entered into competition for these awards, but after- 
ward united in requesting that thorough scientific tests and 
measurements of the different systems be made by an ex- 
pert jury, and that the report of the jury be substituted for 
the awards proposed. A jury has been appointed^ consist- 
ing of Prof, Henry Morton, of Stevens Institute; Prof. 
Charles R. Cross, of the Massachusetts Institute of Tech- 
nology ; Prof. B. F, Thomas, of the University of Missouri; 
Mr. L. F. Leyne, of the American Machinist^ and Prof. James 
Denton, of Stevens Institute. The tests are to be made 
at New York, before the ist of September. The Brush 
Co, has been invited by the other companies to join in the 
tests, and will probably do so. 

We think the electric light companies have acted wisely 
in waiving the awards, and arranging for thorough tests. 
Nothiiig is more unsatisfactory than awards based upon 
mere cursory examination of complicated apparatus shown 
at an e\hihition, and we feel confident that, both the public 
and the electric light companies, will be greatly benefited 
by a thorough and impartial examination of the real merits 
of the diflferenl systems. 

The time allowed is ample for doing the work well, and we 
have no doubt that all the exhibitors will give the jury full 
facilities for an exhaustive examination. The jury is all that 
could be desired, both in respect to the ability and to the 
character of its members, and we have no doubt that its 
report will be received as conclusive authority. 
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PROFESSOR HUGHES' LECTURE ON MAG- 
NETISM, 



ONE of the most important contributions to investiga- 
tions in magnetism, was lately delivered by Prof. D. 
E. Hughes, F. R. S., before the London Society of Tele- 
graph Engineers and of Electricians. Prof. Hughes kindly 
sent us advance proofs of the lecture, but unfortunately 
they arrived a few days after the issue of our last number. 
Since then, the lecture has been given a great deal of pub- 
licity in the scientific and general press, and we are, there- 
fore, reluctantly obliged to forego publishing it in exienso. 

At the same time the lecture disposes in such a convinc- 
ing manner of some of the old theories of magnetism in 
metals, that it deserves not only reproduction but discus- 
sion. To this last end we give the theory of magnetism 
which Professor Hughes has adppted from his own experi- 
ments : 

1. That each molecule of a piece of iron, steel, or other magnetic 
metal is a separate and independent magnet, having its two poles and dis- 
tribution of magnetic polarity exactly the same as its total evident mag- 
netism, when noticed upon a steel bar-magnet. 

2. That each molecule, or its polarity, can be rotated in either direc- 
tion upon its axis by torsion, stress, or by physical forces, such as magnet- 
ism and electricity. 

3. That the inherent polarity or magnetism of each molecule is a con- 
stant quantity like gravity ; that it can neither be augmented nor de- 
stroyed. 

4. That when we have external neutrality, or no apparent magnetism, 
the molecules, or their polarities, arrange themselves so as to satisfy their 
mutual attraction by the shortest path, and thus form a complete closed 
circuit of attraction. 

5. That when magnetism becomes evident, the molecules or their po- 
larities have all rotated symmetrically in a given direction, producing a 
north pole if rotated in that direction, as regards the piece of steel, or a 
south pole if rotated in the opposite direction. Also, that in evident mag- 
netism, we have still a symmetrical arrangement, but one whose circles of 
attraction are not completed except through an external armature joining 
both poles. 

6. That we have permanent magnetism when the molecular rigidity, 
as in tempered steel, retains them in a given direction, and transient mag- 
netism whenever the molecules rotate in comparative freedom, as in soft 
iron. 

** These experiments would do away with the theory of Coulomb and 
Poisson, that each molecule is a sphere containing two distinct magnetic 
fluids, and a peculiar coercive force. The theory of Ampere that elemen- 
tary currents flow around each molecule was shown to be equally illusive." 

The inherent polarity of magnetic metals is sought to be proved by 
numerous experiments. The Professor says : ** We might suppose from 
the theory which I am advocating, that upon the rotation of the molecules 
there would be some disturbance or mechanical trepidation ; and such is 
found to be the case, as first observed by Page, and afterwards verified 
by Dr. Youle and I)e la Rive, in the molecular sounds produced in iron 
upon its magnetization. Keis's first telephone was founded upon these 
sounds; and Du Moncel has made numerous researches upon this subject. 
In the last of my experiments, the sounds were too feeble to be heard, but 
by the application of the microphone these trepidations at once became 
audible." 

Some very interesting matter is furnished by the lecture 
as to the molecular condition of iron, and the effect of vi- 
bration. People who distrust the metal that supports our 
elevated railroads, maybe curious to know, that even fibrous 
iron may become crystallized and break in one day. 

Prof. Hughes believes that he has discovered a peculiar property of 
magnetism ; viz , ** That not only can the molecules be rotated through 
any degree of arc to its maximum or saturation, but, that, whilst it re- 
qatres a comparatively strong force to overcome its rigidity or resistance 
to rotation, it has a small field of its own through which it can move with 



excessive freedom, trembling, vibrating, or rotating through a small de- 
gree with infinitely less force than would l>e required to rotate it perma« 
nently on either side. This property is so marked and general that it can 
be observed without any special iron or apparatus.*' 

The position maintained by the lecturer, is supported by 
experiments which would require to be more fully re-pro- 
duced than we have space for at present, but to which we 
may probably return. 



COMMENCEMENT EXERCISES AT 
STEVENS INSTITUTE OF 
TECHNOLOGY, 



THE 



THE eleventh Commencement of the Stevens Institute 
took place in the hall of the German Club, at 
Hoboken, on Thursday evening, June 14th. After the 
customary prayer, by the Rev. S. B. Dod, President of the 
Board of Trustees, President Henry Morton delivered the 
following introductory address: 

Ladies and Gentlemen : 

We may, I. think, regard our Commencements as annual meetings, at 
which we assemble to make report of the year's work, and to show you 
something of the product of the year's labor. 

On the present occasion, I will make to you a brief report of our last 
year's progress, and of our next year's plans, and you will see for your- 
selves what is the character of the output or product of the past season. 

It is an essential condition of all living bodies, that they should 
grow, and the measure of their vitality and healthy energy is the extent 
and character of that growth; and I think that we may congratulate our- 
selves on the extent and character of the growth of the Institute, as 
evidencing a vigorous vitality. 

We have, in the first place, grown in numbers, having increased, 
since last year, about 50 per cent , or from about 100 to about 150 
students. 

We have also added, at the beginning of our college year, a new 
member to our faculty, in the person of Prof. C. A. Carr, of the 
U. S. Navy. 

To accommodate our enlarged numbers, several alterations have been 
made in our building, and to afl'ord facilities of instruction, numerous 
additions have been made to our machinery, apparatus, and models, for 
many of which additions, we have to thank some good friends of the In- 
stitute. A mere catalogue of these additions would occupy much time, 
and, without explanation, would convey little idea of what these acquisi- 
tions amount to. 

The increase in our actual work is also seen from the list of theses by 
members of the graduating class, which has now reached such an extent, 
and numbers so many works of importxmce, that it would be quite im- 
possible, within the limits of an evening, to give you even a brief 
abstract of them, and I must, therefore, leave you to study the mere 
titles on the programme, or to await the full publication of these investi- 
gations in the technical journals or hand-books; for, let me state here, 
that quite a number of the theses of our students are now printed and 
sold, by a well-known publisher, as hand-books on the special subjects 
about which they treat. 

Besides this accomplished progress of the patt year, I have also to 
record another important step which has been taken in reference to the 
immediate future. 

I need not dwell on the wonderful development which the last few 
years have witnessed in the science of electricity, and in its applications 
to practice, nor point out how closely many of these applications are 
interwoven with the operations of the mechanical engineer. 

Suffice it to say, that already electricity is an integral constituent of 
engineering practice, and its detailed study an essential part of a course 
in mechanical engineering. 

Now, it is true that, from the first, the subject of electricity has held 
a prominent place in our course, and, that it has been very effectively 
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'^-jgjcx. appears from the fact that some ten or twelve of our graduates 
are at this moment holding responsible positions in the principal electric 
CMBpanies of the country. Indeed, I have it very directly from Mr. Edi- 
irx; himself, that two of our graduates, now with him, are the ablest and 
best prepared young men whom he has ever had. 

It has, however, become manifest to us that, with the rapid growth in 
what we may call electric engineering, we ought to have a special depart- 
ment of applied electricity' in our organization, to keep pace with the re- 
quirements of the time. The means of establishing such a department, 
for the time, at least, have been supplied by a good friend of the Insti- 
tute: and the new department has been created by the trustees, with Dr. 
William £. Geyer, an old friend, and well known to most of us as the 
first incumbent of the chair of applied electricity. 

We do not think that the time has come for organizing a special 
course of electrical engineering, but believe that the mechanical engineers 
of the Stevens Institute of Technology will, in the future, as in the past, 
fulfill the requirements of the profession in this, as in its other branches. 

Owing to the fact that both the Society of Mechanical 
Engineers, and the Society of Civil Engineers, were in ses- 
sion in other cities, it was found impossible to secure the 
attendance of members of these bodies to address the 
graduating class. Mr. Coleman Sellers, of Philadelphia, 
who had been expected, telegraphed, at a late hour, that 
he was prevented by illness, and Prof. De V. Wood, of the 
Institute, consented to address the class. He spoke as 
follows : 

I did not know until this evening, when called upon, a few minutes 
before 8 o'clock, to fill the place of the ** distinguishctl visitor" upon the 
programme, how distinguished I was. Wc professional men, labor under 
the disadvantage that we are likely to Ik fluent on subjects connected 
with our vocations, but find it difficult to talk on others. However, it 
may not be inappropriate to draw uix>n our professional experience, on 
an occasion like this. Many of us, on crossing the meadows in the 
train, have seen great machines, into which -arc i)Oured heaps of stones, 
which they craunch and craunch, until they turn out fragments of about 
the same size. There is a screen connected with the machine, which 
separates the product from the debris. 

Now, across the way, there is another great machine, into which are 
poured large numbers of young men, and there is also a kind of screen 
they call the faculty. At first, when this machine commences to grind, 
there is a great deal of dust, but, in the end, it turns out lumps of about 
uniform qualit>'. Ladies and gentlemen (pointing to the graduating 
class), you have the lumps before you, to-night, and let me tell you, in 
confidence, they are good lumps, carefully inspected and thoroughly 
approved. 

You, gentlemen of the graduating class, feel proud to-night that you 
have passed through this ordeal and come out whole; and you have good 
reason to feel so. Let me say to you, as you go out from here, that 
you have in your keeping the credit of your Alma ^fatcr, Wc look to 
you to cherish a noble pride in her reputation, and to show this to the 
world by your fidelity to your principles. It is especially necessary for 
young men, about to enter active life, to resolve to be governed by prin-. 
ciple. The lives of many are failures, because they have not the courage 
to live up to their convictions. CIo forth, then, gentlemen, and be as- 
sured that time and distance will not lessen the interest with which we 
shall watch your career. 

In conclusion, let me tell the audience, confidentially, (here the Pro- 
fessor advanced to the edge of the staj;e), so that some of those behind 
me may not hear, who that good friend of the Institute is, who has 
added a department of applied electricity, at his own expense. I do not 
know for certain, but I have ver)' j^ood reasons for guessing, that this 
good friend is no other than President Morion. 

The following is a list of graduates who received the 
degree of Mechanical Engineer, together with the subjects 
of their theses: 

John B. Adger. A.M. (University of Virginia), .S. C; James Kd- 
ward Sague, N. Y. :— The Construction and the Performance, as deter- 
mined by Trial, of the Steamer " City of Fall River" ; Morgan Brooks, 



Ph.B. (Brown University), Mass.; Joseph Edward Steward, N. Y.:— An 
Experimental Determination of the EfficieDcy of the Otto Gas Machine ; 
Lewis C. Dawes, N. J. -.—Improvements in the Bessemer Process; E. 
Duque Estrada, Cuba:— The Cuban Woods Useful in Engineering; an 
Experimental Investigation; Frederick C. Fraentzel, N. J.: — ^\Vind 
Motors; Max Haring, Ind.:— Design of a Truss Bridge ; Arthur P Hen- 
derson. N. Y. : — Steam Distribution in Marine Engines ; H. Addison, 
Hickok, N. J.:— Apparatus for Measurement of Fluid Pressures ; Frank- 
lin K. Irwin. Ala.:— Design for a Mill for the Manufacture of Cotton 
Goods; Frank Magee, N. J.:— Heating and Ventilating ; Malcom Mc- 
Naughton, N. Y :— Gas Fuel in Engineering; llardd M. Plaisted, 
B.M.E. (Maine State College of Agriculture and the Mechanic Arts), 
Me.:— Milling and its Machineiy ; I.. Strother, Randolph, Md.: Re- 
sistance of Railway Trains; Albert B. Ropes, N. J.:— Fast Locomo- 
tives ; Frederick \V. Taylor, Pa. :— I. The Best Cutting Speeds of Tools 
Obtained by Experiment; II. Experimental Comparison of Fan and 
Steam Blast; James N. Warrington. 111.:— The Screw Propeller; Ernest 
N. Wright, Pa.:— Commercial Efficiency of Steam Engines. 

Mr. F. W. Taylor is the superintendent of the Midvale Steel Works, 
near Philadelphia, and he attended to his duties there at the same time 
that he pursued his studies at the Institute. 

Graduate receiving degree of Doctor of Philosophy: Thomas B, 
Stillman, M.Sc. (Rutgers College), N. J.:— An Investigation of the 
Chemical Methods employed in the Analysis of Food. 

The Priestly Prize in Chemistry has been awarded to James Beatty, 
Jr., member of the Junior Class (Class of '84). 

In view of the excellent work performed in the Laboratory, the fol- 
lowing members of the Class of '84 are likewise entitled to honorable 
mention : Wm. H. Bristol, Alvin P. Kletzsch, Lafayette D. Carroll, 
Harry de B. Parsons, David S. Jacobus. George F. Sandt. 

The honorary degree of Doctor of Engineering, was 
conferred upon Mr. Leavitt, President of the Society of 
Mechanical Engineers. 



ON THE USE OF POTTER'S CLAY AS AN 
ELECTRODE IN ELECTRIC THERAPEUTICS. 



SOME fifty years ago, Messrs. Becquerel and Breschet observed that 
when an electric current is applied to the human body, it produces 
a kind of electrolysis in the tissues. The acids are drawn to the positive 
side, and the alkalies to the negative. They conceived the idea of utilii- 
ing these reactions to change the cliaracter of sores, as is done in 
cauterizing. 

They believed that it would be sufficient, in the case of an obstinate 
ulcer, secreting alkaline matter, to apply the positive electrode, and by 
thus bringing acid elements continually on the sore, to change its nature. 

When this condition should have lasted a sufficient time, the oigan 
would be made to secrete humors of an entirely opporite charscter to 
those produced in the pathological condition, and thus gradually brings the or- 
gan into its normal state. This view was fully justified by an experiment, 
made in the Hotel Dieu, by the above scientists, on a man afflicted with 
an obstinate ulcer. The case inaugurated a system of treatment that Is 
known at present as the galvano-caustic chemiod treatment. 

The metallic electrodes — generally of platina — which are used in elec- 
tric therapeutics, can very seldom be applied exactly over sores, and a 
layer of starch, saturated with water, or a saline solution, is placed between 
them and the wound. Even with this addition, however, the contact is 
not always perfect, and the starch has the disadvantage of drying very 
rapidly. Dr. Apostoli conceived the idea, some time ago, of using pot- 
ters' clay, saturated with pure or salt water, as an electrode. It had been 
previously used in physiological, but not in therapeutical experiments. 

The readiness with which it enters into all the crevices of a wound, 
the close contact it gives with the parts, and the exactness with which the 
surface can bt^ limited in treatment, make it a very valuable agent for gal- 
vano-caustic operations. 

On the other hand, its spontaneous adherence to the skin does away 
with the use of any artificial adherents; while the slowness in drying, in- 
sures the same degree of conductibility and steadiness to the current for a 
long time. Hy giving a perfect contact with the epidermis, it prevents 
any cflccts from heat, owing to resistance in the passage, and diminishes 
the pain of the application. Such electrodes might be used with ^reat 
benefit in other electro<therapeutical applications.— Za Lumien EUcin^ui. 
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1^ STEAM ENGINES FOR ELECTRIC LIGHTING 

K PLANTS. 



BY ROBERT H. THURSTON. 



III. — ENGINES INDIRECTLY CONNECTED, ONLY. 
THE CORLISS ENGINE (cONTINUEd)* 



The valves are driven by the eccentric rod through the 
" wrist^plate," E^ vibrating on a pin projecting from the 
cylinder. Links, E D, E D, E F, E F, take motion, from 
properly set pins on this wrist-plate, to the steam valve 
rock-shafts, A /?, and to the exhaust valves, F, F, moving 
them with a peculiar varying motion in such a manner as to 
open and close the ports rapidly, and to hold them open, when 
the valves are off the ports, in such a way as to give the 
ROM what has been stated* it is seen that the Corliss I le.^st possible loss of pressure during the exit or the entrance 
engine came into use in consequence of fts rumbina- 1 of steam. The links leading to the steam valves are fitted 
up to that lime unequaled, of several with catches, or latches, which may be disengaged^ as the 

I valve opens, at 



tion, to an extt-nt 
sjKrcial features. 
Sonjc of these 
points are not 
necessarily pecu- 
liar to the Corliss 
type of engine ; 
but they, never- 
theless, were pe- 
culiar to that en* 
gine at ihe time 
of its introduc- 
tion. The main 
points were : the 
rapid and wide 
opening of the 
steam and ex- 
haust openings ; 

the shortness and _„_^. 

directness of the C 

ports; the result- 
ing small clear- 
ance and ** dead ** 

spaces ; the quickness of closure of 
the adaptation of the main valve 
a cut-off valve ; the connection of 



I 



4 



^^v^ , ^ 



! 



The Corliss Engine Cylinder. 



D 



any desired point 
within about half 
stroke; and the 
time of this dis- 
engagement is 
determined b y 
the rotation of a 
cam seen on the 
valve stem above 
/?, which cam is 
rotated by the 
governor through 
the rod H, lead- 
ing off to the 
right. The slow* 
ing of the engine, 
in consequence of 
reduced steam 
pressure or of in- 
creased load, 
causes the catch 
steam to follow 



the steam valves ; \ to hold its contact lunger and the 
to the functions of farther, and the reverse. When the catch is disengaged, 
the governor to the the valve is closed by a spring or weight attached to the 
cut-off gear in such a manner as to determine the point of vertical rods seen connected to the rock-shaft arm. Corliss 
cut-off without being itself hampered l»y the connection ; uses a device in place of this which is not here shown. The 
the location of the exhaust ports at the under side of the dash-pots are under the floor, in the case here illustrated, 




a 



The Coruss Engine. 



cylinder so as to drain the cylinder thor- 
oughly ; and the simple, easily constructed 
form of the machine and of its details. 

The general form of the engine has been 
preserved by nearly all copyists, and the parts of the valve 
~ and details of regulating mechanism have been seldom 
auch modified. A few builders have, however, made 
bhanges which are worthy of notice, but which we have 
Dt time or space to study as they deserve. 
The action of the Corliss engine is as follows :* 




• HlBtotj of rlic growth of the Stetm Engjiw. D. Appleton & Co., N. Y, I81S. 



Corliss Engine Valvss. 

or on the coUinin supporting the governor in the engines 
just referred to. It is always an air dash-pot. The device 
invented by Sickles was a water dash-pot. 

The standard form of Corliss valve is very well exhibited 
by the illustrations here given, which are taken from the 
drawings of Mr. Harris. 

Those marked A are the steam, and those marked B are 
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the exhaust valves. Both consist, as is seen, of cylinders, nine dynamos, and a number are in use in New York city, 
parts of which have been cut away, leaving the working and and other large cities of the United States and of Europe, 
bearing surfaces of no greater extent than is necessary to At how high a speed they can be operated with satisfac- 
subserve the purposes of the valve. These surfaces are of , tion to the user is not definitely known. The writer has 
the simplest possible form and are easily fitted up in the known one of these engines, coupled to a fast running roll- 
lathe. In order that they may come to a bearing with cer- 1 train, to be driven without apparent difficulty for several 
tainty, and without regard to the position of the spindle years at a speed of 120 revolutions per minute, although of 
relatively to the valve, they are made with a longitudinal . four feet stroke. This engine is still running. Those who 
slit into which fits, without jamming, the blade of the rock- 1 use, as well as the engineers who build, this class of engines, 
shaft. The valves are thus allowed to come to a bearing, however, are apt to be conservative and to prefer the mod- 
and even to wear down in their seats without causing leakage. ! erate speeds with indefinite endurance, to higher speeds with 




The next Fig. shows 
the arrangement of this 
valve as seen in longi- 
tudinal section of the 
chest. As this maker 
constructs it, the stem 
goes through a fitted 
opening, without stuffing 
box, and the slight drip is 
carried off from the closed 
space at D ; thus none 
escapes into the engine 
room'. The steel collar 
at F, which is shrunk on 

the stem, fits into the recess at a and serves as a packing. 
As the tendency of the stem to shift outward always causes 
the collar to wear to a fit, it is not likely often to wear leaky. 
Another detail of interest in the Corliss engine is the 
"dash-pot." When the valve is suddenly closed, some 
device is necessary to prevent jar at the instant of its com- 
ing to rest. This device is the dash-i)Ot. The form adopted 
by Corliss consists of a shallow cup into which a piston on 
the valve stem fits, cushioning the enclosed air, and thus 
checking the.motion of the valve without shock. The dash- 
pot made by Watts, Campbell cS: Co., who have successfully 
introduced Corliss engines into electric light establishments 
in New York city and elsewhere, is that seen in the Figs. 

The annular pis- 
ton, E, E, fits the 
cylinder, Z>, Z>, E, 
E, and a space, 
seen above JS^ 
forms a vacuum 
chamber which as- 
sists the spring or 
weight, closing the 
valve by the form- 
ation of a more or 
less complete va- 
cuum, as the pis- 
ton is raised while 
the valve is open- 
ing. A small cock, 
not seen, is ar- 
ranged to adjust 
the degree of ex- 
haustion of this chamber, 
reached iti? seat, the piston 
into the outer space and the 
cushion, checking the 
engines of these 



Harris-Corliss Valve. 



shaft rotation. 



a shorter life of engine 
and greater cost in keep- 
ing in repair; and to con- 
sider that the satisfaction 
of having a prime motor, 
which is not likely during 
their business lives to give 
them any trouble, is more 
than a compensation for 
any possible saving in 
dollars and cents to be 
effected by the adoption 
of the higher velocities 
of piston and of crank- 



THE WHEELOCK ENGINE 




is an ingeniously arranged engine of the class considered 
in this division of the subject. 

Its form is seen in the accompanying engraving. 
The steam chest is placed below the cylinder and the 
steam and exhaust valves are set side by side, the latter 
serving both as induction and eduction valve, and having 
the same action, nearly, as the common three ported slide 
valve, while the function of the former is principally that of 
a cut-off valve. The latter, or main valve, is set nearest the 
end of the cylinder and the exhaust steam is thus permitted 

to escape directly 
and promptly from 
the engine. The 
valves are coned, 
slightly, and may 
be adjusted to take 
up wear, or to re- 
lieve pressure on 
their seats. These 
valves are carried 
on steel trunnions, 
and with hardened 
surfaces of contact 
are but little sub- 
ject to wear. The 
steam or cut-off 
valve is set further 
away fron# the 
cylinder than in 




TlIK DaMII'OT. 



When the valve has nearly j the standard arrangements of Corliss and other builders of 

/;, passes the opening from ^| that class of engines, and thisenables the maker of this engine 

en(:losed air tlien acts as a to secure a single port with reduced clearance and less 

movement of the valve. In the liability to leakage, should the expansion valve leak. In 

builders, great care is taken to keep the , this engine — and it should be the case in every engine in 

which the regulator is driven by belt — the connection from 
shaft to governor is so made that the breaking of the belt 
permits an automatic closing of the valve and the stopping 
of the engine. The regularity of motion of the class of 
engines clesc Ti!)e(l in this section, may be inferred from the 
fact stated in regard to the engine here studied, that it has 
been known to vary but a half revolution per minute when 
five-sixths of the load was thrown off. 



cold exhaust steam clear from the cylinder as it passes out, 
in order to prevent the condensation which occurs where 
this precaution is neglected. 

Many Corliss engines are already at work driving elec- 
tric lighting ajiparatus, and are giving good satisfac^tion, 
accordii^ to the testimony given the writer by the officers 
of the companies using them. One, built by the Corliss 
Steam Engine Co., is at work at Trovidence, R. 1., driving 
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Engines of the class described in this section have dis- 
played an economy in the use of fuel that has been rarely 
equaled by the best type of compound engine, working 
under the same conditions of steam supply. With good 
boilers, they have given the horse* power with a consumption 
of two pounds an hour for condensing engines, and three 
pounds for non-condensing engines. They have very com- 
monly demanded but a ton of coal for too barrels of flour 
ground, in well arranged miMs; undone and a quarter tons is 
a very usual figure, A number of good makers arc now 
building such engines, and the purchaser can readily suit 
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The Wiieelock Valves. 

himself if desirous of selecting an engine of any grade, either 
as to cost or excellence of construction. They are well 
adapted to driving either large or small electric lighting 
plants; and. if purchased of a reliable maker, may be con- 
fidently expected to give satisfaction. 



FORM U LAI RE PR A TIQ UE DE LELECTRICIEN 



PAR E. HOSPITALIER: PARIS. G. MASSnN* 



THIS work comes at a very opportune time. Its valua- 
ble information is required at every moment by the 
practical electrician, while the high scientific attainments of 
the author give the work that authority that is so essential 
in these days of *^ book-making/* As is well-known, the 
science of electricity is developing such astounding possi- 
bilities, and is so susceptible of all the efforts of patience 
and the discoveries of inventive skill, that the electrician of 
the present, not to speak of the future, must be a profes- 
sional who follows closely electric progress. To obtain all 
the useful information can only be done by closely studying 
such publications where the results of this progress have 
been brought to a focus. 

The first part of this work gives definitions and general 
laws, and constitutes a little treatise in itself. To units of 
measure some 25 pages are devoted. The third part, com- 
prising 70 pages, is on "apparatus and methods of meas- 
urement." It is copiously illustrated, and all the formulae 
given. 

The remaining 150 pages are given uji to "practical in- 
formation of all kinds/' bearing on electTicily, logarithms, geo- 
metric formulas, density of metals; very useful tables, show- 
ing the value of Fahrenheit and Centigrade scales, fusion 
point of minerals, their resistance and conductibility, etc., 
as well as necessary data with regard to chemicals and 
liquids. The telegraph, the telephone, electric lighting, 
the best method of soldering and repairing, and a mass of 
scientific facts, are all given the space required by their im- 
portance. Finally, a long list of the works consulted, forms 
a sort of electric bibliography, and shows what condensed 
knowledge the possessor of the volume is presented with. 
The work is very tastefully bound, well printed, the matter 
compact, the volume itself convenient to handle. 



THE APPROACHING CINCINNATI INDUS- 
TRIAL EXPOSITION 



IN view of its success in previous seasons, the announce- 
ment of the Eleventh Annual Cincinnati Industrial 
Exposition, to open on Wednesday, Sept. 5th, and close on 
Saturday, October 6lh, 1883, is, in some degree, of national 
interest. 

The circular of rules, and the premium Ust» received, is 
especially interesting to manufacturers of electrical appli- 
ances, since it offers premiums for a miscellaneous assort* 
ment of electrical devices. 

Various electrical apparatus are admitted for com- 
petition, as, for instance, in Class 71, among medical and 
surgical appliances, " galvano cautery batteries '* are in- 
cluded. But the most important feature of the coming 
exhibition is indicated by the issue of a special circular 
relating to No. 1382 of Class 72, system of electric light- 
ing. By this circular, we are informed that it is proposed 
to have expert tests of all the various electric lighting 
systems, and that all the prominent companies of the coun- 
tr)^ have signified their intention to compete. It is expected 
that this test will be thorough, and, being one of the first of 
its kind ever made in this country, the result will be antici- 
pated with great interest. It is stated that a jury of the 
best exj)erts in the country has been secured. We subjoin 
the 

ExTRACrS FROM THE RULES AND REGUt^TIONS. 

The Eleventh Grand Expositioo will l>c open for the recepciaii of arti* 
cles« from Wednesday, August 15th, to Tuesday evening, Septeinbcr 4lh« 
1833, 

Articles competing for premiums, must be receipted for by the Secrc- 
tnr)% and the eniry tagps attached, on or before September 5th. 

No charge will be m:ide for space or power, but ciich exhibitor (excq>t 
am»teur5« and exhibitors in the fine arts, and natunil history depart- 
mcnts) will be required to pay an entry fee of two dollars. An exhibitor, 
competing for more Ihan one premium (except in the horticultural depart- 
ment), shall pay two dollars for each additional premium competed for* 

Articles for competition must be of American manufacture, and en- 
tered by the manufacturer, or his agent, excepting those othcmise stated 
in the premium list. 

All premiums awarded will be for first d«gree of merit only (except in 
the horticukunil and tobacco departments). 

Applications for space may be made at any time, and should be mftde 
OS early as possible, and at lea.st three weeks prior to the opening of the 
Exposition. 

Exhibitors arc requested to enter their articles with the entry clerk, 
and procure their class tickets with the least possible delay, t)ut not unii' 
the articles are received into the building. 

Exhibitors sliall circulate no advertisements, except as lo their owni 
business, and from their own space, except by the pemiissioa of thr 
board. Exhibitors violating any rule of the board shall have iheir ticcn;^ 
to exhibit revoked. 

The driving engines will be in operation one week previou *to lh« 
opening of the Exposition. All machinery must be Sn running ordcc^ 
and all goods in position, ready for exhibition, on Wednesday" 
Septcmtier 5th. 

N, U — For further information, see the general rule and fe;g\ilaii 
which will be furnished on application. 
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TitK Braziiiatf Times, May 9th, reports that Messrs. C 1 

Mackie, J. J. Palhares, and J. V. de Lacerda, have regislered Ihcslatut 
of the Companhta Nacional de £tcccricidade« with seat tn Rio, to arHi^ 
struct, work, sell, etc., telegraphic and felcphonic lines, or other works or 
application of electricity or magnetism, in the cmpint. The aipital« 
w*hich is fixed, primarily, at $100,000, in $2oo shares, with power to mbt 
to |t,Doo,ooo, was at once subscribed. 
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THE A, B, C, OF ELECTRICITY. 



LIEUT. BRADLEY A, FISKE, U. S. N. 



PART n* 

Reis*s musical telephone consisted of an apparatus in 
which a diaphragm, which could be vibrated by the voice 
or other means, took the place of the vibrating reed; the 
great superiority of the diaphragm over the reed lying in 
the fact ihat» while a reed can vibrate to a tone of only one 
pitch, a membrane secured at all points around its circum- 
ference, will vibrate to any and all sounds; vibrating rapidly 
to sounds of liigh pitch, and more slowly to sounds of lower 
pitch, vibrating violently to loud sounds, and more gently 
to feebler sounds. 




The apparatus, as constructed, is shown in Fig, 2. 

When a person sang into the mouth piece shown^ the 
membrane on top began to vibraiei and in so doing caused 
a light metal ami which rested upon it to hop up and down. 
This metal arm was connected to one pole of a battery* and 
a piece of platinum upon which it rested (the piece of plati- 
num being glued to the diaphragm) was connected to the 
other pole. When this little metal arm then jumped up, it 
would leave the platinum piece, and when it descended, it 
would fall upon it ; thus breaking the circuit in the first 
case, and reestablishing it in the second. 

Therefore, as each note was sung, the current was 
broken, a number of times depending upon that note. The 
wires of the circuit went to the receiver, which consisted 
of ^erely an electro-magnet mounted on a hollow sounding- 
box. Now, it was discovered by Professor Henry, that when 
an iron bar is magnetized^ it becomes slightly elongated ; 
and that when it is demagnetized, it returns to its usual 
length. When, therefore, Reis sent his rapidly recurring 
currents through this electro-magnet, the bar was subjected 
to a very rapid succession of elongations and shortenings, 
or longitudinal vibrations. These longitudinal vibrations 
caused the emission of notes depending upon the number of 
vibrations, so that the receiver gave out just the same notes 
as were sung into the mouth- piece. The sounds were very 
feeble, however, and the instrument never was made of any 
practical use. 

When Bell turned his attention towards the invention of 
an instrument for electrically transmitting speech, it was 
evident to him that some means had to be devised more 
delicate than any then known. Understanding, as he did, 
the complex nature of the tones of the human voice, he saw 
that no instrument like that of Reis, which made and broke 
the circuit, could ever accomplish the desired result. He 
recognized the fact that in such an instrument, the current 
is established abruptly in fyll strength when the circuit is 
made, that it ceases abruptly when the circuit is broken, and 
that it remains at an unvarying strength during the interval. 
Characterizing such a current as intermittent, or pulsatory, 



he saw that the only suitable current would be one to which 
he gave the name umUiiatory — meaning one which gradually 
rose and gradually fell, rising high during the utterance of 
strong tones, and low during the utterance of weak tones. 
In order to understand the manner in which he accom- 
plished the production of this undulatory current, it will be 
necessary to remember how Faraday discovered that if he 
approached a magnet towards 41 coil of wire whose ends 
were connected together, a current of electricity was pro- 
duced in that wire which lasted as long as the motion lasted, 
and that when he removed the magnet, a current was pro* 
duced in the opposite direction. 1 hese currents were said 
to be ** induced '' in the coils of wire by the motion of the 
magnet. 



Ffc. 3. 



Fn;. 4. 



Passing over Bell's first crude apparatus, it will suffice to 
describe the form his telephone finally assumed. 

A represents a steel magnet surrounded at one pole by 
the coil of fine wire C, which is connected to the two screws 
F^ to which are secured the wires of the circuit. Opposite 
to this coil is an iron diaphragm D, which is magnetized by 
the steel magnet A^ and is, therefore, temporarily a magnet. 
Now, when a person speaks against this diaphragm, he sets 
it vibrating. As has been said above, a diaphragm, sup- 
ported all around its circumference, will vibrate to all tones. 
It will vibrate fast under the influence of high tones, and 
more slowly under the influence of low tones. It w*ill 
vibrate to a considerable distance on each side of its usual 
position under the influence of loud tones, and to a less 
extent under the intluence of more feeble ones, just as a 
spring will move to a considerable distance from the vertical 
under the influence of a powerful thrust, and to a less dis- 
tance under the influence of a weak one. Being a magnet, 
the disc will induce a certain current in the coils when 
moving towards it, and in the reverse direction when reced- 
ing. It will induce a strong current when a loud tone sends 
it forward with violence, and a weaker one when a weaker 
tone moves it more gently. Thus we see that it induces in 
the coils ** undulating," or gradually rising and falling cur* 
rents. At the receiving end, the only thing necessary is an 
apparatus for converting these undulating currents of elec- 
tricity into undulating waves of sound. To do this a 
** receiver *' is used, exactly like the instrument just 
described. The current, on entering the coils C, causes 
the attraction of the metallic diaphragm (/, which here acts 
as an armature. It is attracted strongly when a strong cur- 
rent passes, and feebly when a weak current passes. Thus 
the diaphragm l\ in the receiver, vibrates exactly like the 
diaphragm m the transmitter. But, in vibrating in the same 
manner, it must give out the same sounds as were received 
by the transmitter. Thus we see that in telephoning, we 
do not send the voice from one place to another; we merely 
convert the energy of the voice at the sending end into 
electrical energy, and convert this electrical energy back 
into sound at the receiving end. 
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A curious modification of the telephone is found in the 
microphone, an instrument so sensitive that it not only 
transmits sounds inaudible to the unaided ear, but also 
magnifies them in the most startling way. The ticking of 
the watch shown in the diagram, will sound to a person 
listening at the receiver ^ like the blows of a hammer; 
while the scratch-ng of a pin along the surface on which 
the watch rests will be rendered by a discordant shriek. 




Fig. 5. 

The theory of this remarkable instrument is a matter of 
incessant dispute among electricians, though all agree that 
its action is due in some way to disturbances set up about 
the contacts at the ends of the carbon pencil /^, by the 
vibrations of the watch or other disturbing element. It is 
supposed that these vibrations are communicated to the 
frame holding the supports in which the carbon pencil rests, 
so that its ends are shaken in their resting places. 
Many of the transmitters used are modifications of the 
microphone, in which the voice takes the place of the watch 
shown in the diagram. These telephones, however, and in 
fact all telephones, operate on the principle of the ** undula- 
tory current," and therefore are covered by Bell's broad 
patent, which claims the use of an undulatory current for 
electrically transmitting speech. Bell's is probably the 
most valuable single patent ever granted. 

For generating the immense quantities of electricity 
necessary for electric lighting, it has been found that the 
method of using zinc and copper in chemical solutions is 
too expensive. It is for this reason that electric lighting 
did not come into use in the early part of this century; for 
inventors even in those days, made good electric lights both 
for out-door and in-door use. It was not until Faraday, in 
1 83 1, discovered the possibility of generating electricity by 
the mechanical means of moving magnets m j)roximity to 
(jj'ih of wire, that electric lighting became practicable; 
and it has not been until within the past few years, that the 
improvements in the ways of applying this discovery have 
been such as to make it sufficiently economical. It can be 
said without error, then, that the recent great advance in 
electric lighting has been more because of improvements in 
the way of generating the current economically, than in the 
ways of using the currents in lamps. It need not be said 
that numberless improvements have taken place in lamps as 
well, but these followed as a matter of course. 

It will be renic-mbcrcd that Faraday discovered that the ] 
approach of a magnet pole to a closed circuit of wire, ' 
occasioned a current in one direction, and its recession a: 
current in the other direction. As no current existed when j 
motion ceased, it was clear that the producer of the current , 
was not the magnet but the mechanical motion, or rather, 
the mechanical energy of the motion; and that the magnet j 
acted merely as the vehicle by which the mechanical energy 1 
could be converted into electrical energy. The practical 1 



bearings of this discovery were so obvious, that inventors 
began immediately to devise means for conveniently pro- 
ducing the motion of large magnets near large coils of wire, 
or what served the same purpose, the motion of coils of 
wire in the vicinity of magnets. Inventors are still at work 
upon this problem, for it is not fully solved as yet. Suffici- 
ently good results, however, have already been achieved, to 
render the production of enormous currents by this means a 
practicable and even economical matter. 

One of the earliest machines for generating electrical 
currents by combining mechanical and magnetic forces is 
that shown in the diagram. The horse-shoe represents a 
large steel magnet, whose two poles are marked N and S. 
In front of these poles are two coils of wire mounted 
upon an axis in such a way that they can be revolved 
by the handle A, and thus approach and recede from each 
pole in succession. Therefore, as was shown above, each 
coil has induced in it a current in one direction, when leav- 
ing one pole and approaching the next ; and in a contrary 
direction, when leaving this pole, and approaching the first. 
Now if we join the two coils by a wire outside the machine, 
a current will traverse the wire. In all the machinels 
of the present day, no matter how elaborate, the same 
general principles are utilized; but the coils are now 
revolved by steam power. All of the different machines, 




Fig. 6. 

however, may be divided into two classes, according to the 
shape given to the revolving coils which are called arma- 
tures; in the first class the coils are wound lengthwise 
around a cylinder or drum; in the second they are wound 
around a ring; and in nearly all large electrical machines 
the large steel magnets formerly used, have been replaced 
by electro-magnets, or masses of iron which are magnetized 
by passing around them an electric current. In most 
machines, the current generated by the machine is that used 
to magnetize the magnets. 

The usual name given to el ectiic machines, in which the 
current generated is used to magnetize the magnets, is 
" dynamo machine " or simply ** dynamo." 

( To be continvid.) 



Sins IN THE U. S. Circuit Court ha%'e been recently instituted 

by the Consoliciaicd Electric I.ij;ht Co., a^inst the Kdiaon Electric Light 
C(^., for infringemtiit of patents {^ranted William E. Sawyer and Alboo 

Man, for a system of electric lighting. 
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A PLEA FOR THE GAS ENGINE, 



To the Editor of the Electrician : 

THE letter published in your June number in relation 
to the efficiency of steam engines, together with the 
editorial, in the number for April, on the prospects of elec- 
tric lighting, brought to my mind the references made by 
Dr. Siemens in his presidential address before the last meet- 
ing of the British Association, to the use of the gas engine. 
Your correspondent calculates the efficiency of the steam 
engine as being the ratio of the work it performs from a 
given amount of heat to that which a perfect engine would 
perform from the same amount, but while this is a good test 
of the efficiency of one class of engine, it renders compari- 
son between different classes of steam and gas engines very 
difficult. Of two perfect engines, that is most efficient prac- 
tically which is capable of receiving the greatest amount of 
heat, or of working between the greatest limits of tempera- 
ture. In comparing dissimilar engines, therefore, it is neces- 
sary to compute their efficiency on the absolute scale. 

Dr. Siemens illustrated his point by supposing a gas 
engine to have in its cylinder a temperature of i5oo°c., and 
to exhaust into the atmosphere at a temperature of 6oo°c. 
The efficiency of di perfect gas engine would be iWf or 50.7 
per cent. He further assumed the range in a good steam 
engine to be between i5o°c. and 30'^c., giving as the effi- 
ciency of iht perfect steam engine if? or 28.2 per cent. The 
loss in a gas engine is fully one-half from friction, and par- 
ticularly from the necessity of carrying off the heat absorbed 
by the cylinder. Allowing this, the gas engine would util- 
ize .253 of the energy furnished it. Assuming, with your 
correspondent, that the best steam engine gives eighty per 
cent, of the work of a perfect engine, it utilizes .223 of the 
heat supplied. 

This calculation shows but a slight advantage for the 
gas engine, but it is a comparison between a comparatively 
new crude machine, and another the best that inventive 
g»*nius has been able to perfect in nearly a century of im- 
provement. The steam engine is heavily handicapped by 
the small range of temperature within which it works, and 
this disadvantage appears to be inherent. The gas engine, 
however, not only possesses a much greater range but this 
may apparently be still further increased. Dr. Siemens con- 
fidently predicted the supplanting of steam by gas in the near 
future. 

The defects of the gas engine are well-known, but pro- 
gress is almost always slow, and recollecting what invention 
has done towards perfecting the steam engine, he would be 
rash indeed who asserted that it had exhausted its genius 
on the theoretically bjtter gas engine. Even now it is said, 
by Silvanus Thompson, to be possible to obtain with a 16 
H. P. gas engine, one indicated horse-power from seventeen 
cubic feet of gas, which could easily be obtained from ^.2> 
pounds of coal; But few steam engines of equal power 
give as economical results. Even better results may be ob- 
tained by using gas, ngt made for illumination, but for the 
special purpose of working machinery. Two improvements 
are possible; one to make a gas which would contain a 
greater proportion of the intrinsic energy of the coal; the 
other to utilize waste products such as coal dust which are 
now worthless, and thus secure ccoi.omy. 

In the London Eiectricianoi June 2, Mr. F. W. Crossley, 
a large manufacturer of gas engines, says, that with Dowson 
gas he can obtain ** one mdicated horse- power for i^ of a 
penny per hour, or counting anthracite at los. per ton, say 
iy2 pounds of coal." Engines have been worked indica- 
ting 60 H. P., and he asserts his belief that they can be 
made to yield 500 H. P. by using several cylinders, thus 
correcting also the great objection of irregularity of motion. 



The Dowson gas referred to, is made by passing a jet of 
steam into an anthracite fire. The approximate composi- 
tion is by volume. 

H 20 This gives by weight. H .024 
CO 30 CO .503 

CO, 3 CO, .079 

N 47 N .394 

100 1. 000 

The energy of the gas is only about one-fifth of a corre- 
sponding volume of coal gas, but it is so cheaply made that 
the cost of the same amount of energy is less. In the light 
of figures of this kind it seems as though the economical 
production of electricity had a very close connection with 
the development of the gas engine. 

J. B. MURDOCK. 

Annapolis, Md., June 13, 1883. 



THE ''TOPLER-HOLTZ'' INFLUENCE- 
MACHINE, 



Chicago, June 16, 1883. 

To the Editor of the Electrician, 

IN order to settle the question of the origin of the elec- 
tric machine, known as the '* Topler," or"Topler- 
Holtz," I wrote to Prof. Topler, and also to Dr. Holtz, to 
know whether the Topler machine was an original, inde- 
pendent invention, or a modification of the Holtz machine. 
Prof. Topler has not yet been heard from, but the fol- 
lowing clear, concise reply from Dr. Holtz is very satisfac- 
tory. Respectfully, 

P. Atkinson, 

1 68 Randolph Street. 

Greifswald, Germany, March 20, 1883. 
Mr. P. Atkinson : 

Much Esteemed Sir— Your valued letter has reached me by a very cir- 
cuitous route, on which account I could not reply till to-day. 

If Poggendorff's Annals of Physics and Chemistry are at j*our com- 
mand-, I would request you to turn to volume 125, page 469, and volume 
126, page 157, Summer of 1865, and you will then be able to answer best 
yourself the question you proposed to me. 

In case the above work is not accessible to you, permit me to reply in 
brief as follows : 

The machine in question has this property, that one and the same 
movable disc delivers both electricities at the same time. An influence- 
machine which is so constituted, / must, of course, denote as my inven- 
tion. The TOpler machine, invented at the same time, was a combina- 
tion of two pairs of discs in such a manner that each of the two movable 
discs gave only the one electricity. 

Topler has recently rejected his system and adopted mine, l>ecause it 
is simpler, and, at the same time, more effective. The application of the 
pointed combs and the non-covered movable discs is also tny invention, 
since the Topler machine had only the tinfoil coverings and sliding 
springs. (Schleifende Fedcrn.) 

1 had been accustomed to the same, indeed, already ; although not 
with independent acting, influence-machines,* but rejected them on ac- 
count of the smaller spark-length. 

Topler has also lately adopted my principle of the pointed combs, and 
the non-covered discs; but so far modified, that besides the pointed combs 
and non-covered discs, he yet allows to act, at the same time, small pieces 
of tinfoil (or pieces of metal), and the sliding springs. This has the ad- 
vantage that the machine excites itself, and is less sensitive to moisture ; 
but also the great disadvantage, that the sparks become shorter, and a 
constant reversal of current follows. Besides, a certain mechanic, Voss, 
also claims this machine, so modifitHl, as his merit ; but unquestionably 



* KcportB of the Berlin Academy of Scieuces for April, 1865. 
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T >.ter wM the first who showed that influence-machines, with metallic 
o'>ver;n;^ in A sliding springs excite themselves. 

The entire form of the machine, its symmetrical construction, the one- 
sided support of the axis, the application of a sheath running upon a pin 
C^^tenefi tm one side, the application of the so-called rotary diametrical 
M^Aibie) pointed combs, the application of the so-called condensers (small 
I^den jars) for increase of spark-length, the application of the insertion 
apparatus in imitation of inductive action, is all mine, as published in the 
year 1869, by Trof. Poggendorff (Poggendorflf's AnnaUn^ vol. 136, page 
171). Yours truly. 

Dr. W. Holtz, 

r. S. — My latest publication on influence-machines you will find in 
PoggcndorfT's ^//wtf/f;/, supplementary vols. 7 and 8; Wiedemann's --Yw/w- 
/r-w, vol. 13; VtXf^K'^ Journal for thi ColUcted Natural Sciences ^ytoX. 53; 
Cotnmunications of the Natural Science Association for Xeuvorpomern 
and Riii^en (located in Greifswald) years 1877 and 1S79; Journal for 
Experimental Teachin}; of Electricity^ by Uppenbom, year 1881 ( Hanno- 
ver- Mil nchen); (iarl's Reportorium of Physics ^ year 18S1 (MUnchen). 

My first publication of the self-constant acting influence-machines, 
you will find in Poggend. Ann.^ vol. 126 (already referred to), vol. 127, 
page 320; vol. 130, pages 128 and 16S ; namely, the machine with two 
discs rotating in opposite directions, without stationary discs. Poggend. 
Ann.^vtA. 130, page 387, ** Various Machines;" vol. 136, page 171, 
*• The two principal Machines in Improved Form.** 



MIXING OF TELEPHONE SIGNALS. 



To the Editors of The Electrician : 

GENTLEMEN — In your issue of June, there appeared 
an article by Mr. M. O. lilssig, taken from the Journal 
TeUf^raphiqiie de Bernr^ upon the " mingling " of telephonic 
signals. In speaking of the '* mingling of signals " [by 
which, we suppose, Mr. Essig undoubtedly means, what is 
called in the United Slates ** induction," or the currents of 
electricity upon one wire, producing similar currents upon a 
neighboring wire.] He says: This mingling must be at- 
tributed, more to the way in which the central bureau is 
fitted up, than to the conducting wires. 

To illustrate this theory, a description of the German 
central office system is first given, (which, by the way, is essen- 
tially the same as that used throughout the United States) and 
then proceeds by stating that this ''mingling of signals" is 
caused by the presence of the electro-magnets of the annun- 
ciators, telephones, and magneto transmitters of Siemens 
(used in the (jerman system) acting upon each other, by 
magneto-electric induction, or by the reciprocal action of 
"•tongued electro-magnets." Mr. Essig does not state by 
what means he was induced to arrive at such a conclusion, 
but one would be inclined to believe, they were purely 
theoretical, and were not based upon experimental data. 

As we all know, every switch board, both here and in 
Europe, has, in connection with it, electro-magnets, in 
which the subscribers* connecting lines terminate, and which 
are placed closed together in groups of from 5 to 50. It is 
in these groups, that Mr. Essig believes the trouble to be 
generated. 

Now, in the first place, the power of an annunciator 
electro-magnet, with a thick bar armature, or a ** longued 
electro- magnet " — such as is used in the construction of 
telephone switch boards — to transmit articulate speech is 
very feeble, even when words are spoken directly to it in a 
very loud voice, and then can only be detected by an ex- 
perienced ear; therefore, how much less is the effect produced 
by the induction of an adjacent electro-magnet. Hut in order 
that we may be the more certain of our statements, let us ex- 
amine, experimentally, a ** central bureau " of one hundred 
and forty subscribers. In the first place, we will connect 
the coils of an annunciator magnet with a Bell telephone, | 



and then request some subscriber to talk through the coils 
of an adjacent one. We shall not be able to detect the 
slightest sound. Secondly, let a Bell telephone be held in 
such a way that its longitudinal axis is parallel to, or in line 
with, the cores of an annunciator, through which a sub- 
scriber is talking. The sound produced will be so feeble 
that it is only with great difficulty that it can be heard at 
all. Thirdly, place a Bell telephone parallel, or in line 
with a second Bell telephone, through which words are being 
spoken ; the result will be the same as the last above men- 
tioned experiment. 

If a coil of very high resistance be connected to a tele- 
phone, and then applied to the various electro-magnets of a 
switch board,words can be faintly heard. Next, let us ex- 
amine the connecting wires of the exchange, that are con- 
fined to the central office construction ; such as cable wires, 
and all others used in joining the outside line wires, with 
the operating room ; this to be done by listening upon 
one wire, while a person speaks over a neighboring one. 
We shall find that words can be distinctly, but faintly, 
heard; not loud enough, however, to disturb a conversation 
being carried on over the wire upon which we are listening. 
And now let us test the entire connecting system of wires, 
both inside and out of the central office. In the first place, 
we will take two wires, leaving the cupola or roof fixture in 
opposite directions. We will request a subscriber to talk to 
us over one going East, while we listen on the wire running 
West. Words will be heard faintly, just as in the case of the 
office wires. Secondly, let us test, in the same way, wires 
running parallel for three sections, after leaving the cupola, 
then diverging. In this case, words will be more distinctly 
heard than before. Thirdly, take two wires, running for one- 
half mile upon the same poles. We shall now find that it is 
possible to carry on a conversation, by the induction between 
the two wires, it still being possible, however, to distinguish 
easily between a conversation carried on in this way, and 
one where both telephones are joined to the same wire. 
But take a case where two wires run parallel upon the same 
poles, for fifteen miles, or even six, and we shall find it per- 
fectly easy to talk from one wire to the other, and at times 
it will be difficult to tell whether the person with whom we 
are talking, is speaking over the wire we are listening upon, 
or a neighboring one. In other words, the smaller the angle 
formed by the two wires, in question, the greater the induc- 
tion produced. 

Although these facts are doubtless very familiar to you, 
and are simple illustrations of the well-known laws of 
electro-static and dynamic induction, yet it seems as if 
Mr. Essig must have forgotten them, when he lays so much 
stress upon the mixing of signals being due to central bureau 
construction. As we have seen, electro-magnetic induction 
does occur between the various wires and magnets of a 
central bureau. In fact, the whole operating room may be 
considered as one immense transmitter. Yet it is evident, 
however, that the central bureau, with all its wires and mag- 
nets, produces so small a proportion of the trouble (** mingling 
of signals " or induction), as compared with hundreds of 
miles of parallel wires, comprising the connecting system of 
pole-lines of every large exchange (so subject to leakage, 
induced currents from neighboring wires, the atmosphere, 
and the earth), that it may be entirely neglected in our cal- 
culations; for were all the induction removed from central 
office instruments, it would not produce an appreciable 
change in the total amount. 

It must be remembered that the electro-magnetic field 
of a wire through which a current of electricity is passing, 
is very large, and for practical purposes, may be considered 
as a cylindrical area, with the wire as a centre, extending 
along its entire length, and having a diameter greater than 
seventy feet. (This diameter is merely mentioned as it is 
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useless to bring wires nearer than this, and expect to avoid 
the mingling of signals, unless a large number of wires are 
to be used, when a certain amount of neutralization takes 
place.) Again, it is needless to remind Mr. Essig, of the 
vast number of experiments and inventions that have been 
tried during the past four years; all the best of which have 
been made upon the principle of neutralizing the induced 
currents upon the long line wires ^ nor is it necessary to 
mention the fact that the mixing of signals can be avoided 
by using metallic circuits in connecting the subscribers with 
the central bureau. Had Mr. Essig held to his original 
opinion in regard to the seat of this trouble, as expressed in 
his first paper, he would have come nearer to what would 
seem to be the truth, and had he based his last paper upon 
experiments conducted at a number of different exchanges, 
it would have given his remarks greater weight. But in the 
United States the number of experiments performed with 
the idea of overcoming induction, has been so very large, 
that we cannot yield before the facts resulting from a single 
instance in Germany, where the number of telephones in 
use is so insignificant as compared with the United States. 
I remain, gentlemen, 

Your obedient servant, 

W. R. Cabot. 
YoNKERS, N. Y., June i8th, 1883. 



ELECTRIC LARNYGOSCOPE, 



To the Editors of the Electrician: 

GENTLEMEN — It may be interesting to some of your 
readers to hear the results of some experiments with 
electricity in the diagnosis and treatment of diseases of the 
throat and nose, which I have made for some years past, es- 
pecially as I notice in the June number of your journal an 
article on " Helot and Trouv^'s frontal electric photophore.*' 
The advantages offered by the electric light over any other 
artificial source of light, for illuminating the cavities of the 
throat and nose, became apparent to me as soon as the in- 
candescent system was introduced, and following up the 
idea, I constructed a number of different devices with the 
material at hand, viz : a bi-chromate battery of my own con- 
struction, and a Swan lamp which I obtained from a friend, 
after having in vain applied to the manufacturers for a 
supply. 

The battery which I used consists of twenty pairs of 
carbon and zinc plates, mounted on a platform in such a 
manner, that, by a commutator, they can be combined for 
quantity or for intensity. These plates hang from the plat- 
form over the rubber cups containing the exciting fluid, 
which latter are placed upon a movable platform, and can 
. be raised by a treadle to any height desired. Thus the 
current can be regulated by the immersion of the plates. 
The fluid used is made by adding sulphuric acid to a satu- 
rated solution of crude chromic acid, in the proportion of 
I — 7, and has an advantage over the bi-chromate of potash 
fluid, inasmuch as no crystals of chrom-alum are formed. 
This battery I have used for several years for heating the 
platinum loop, when performing operations with the gal- 
vano cautery, in the cavities of the nose and throat, with 
great satisfaction, as it is always ready, and I need no assist- 
ant to work the battery. 

Last fall I obtained a Swan lamp, and connecting it 
with my battery, obtained a very good light, which I at once 
endeavored to use for laryngoscopy. After a number of 
trials, I found that the best results were obtained by mount- 
ing the lamp in front and a little to one side of the ordinary 
head reflector, and mounting the latter upon the head, a 
light was obtained which. was superior to gas or lamp light, 
both in brilliancy and whiteness. Another very great ad- 



vantage over the ordinary manner of reflecting the light 
from a stationary lamp was, that after the reflector had once 
been adjusted, by means of its universal joint, the light was 
always thrown in the line of vision, thus taking away the 
strain from the neck, which becomes very tiresome, es- 
pecially to the beginner, when a stationary light is reflected 
into the throat. Of course, everyone who works with gas- 
light, in an artificially darkened room for six or eight hours 
a day, will at once appreciate the difference between an 
argand burner and an incandescent lamp, as regards heat 
and purity of the atmosphere, and therefore will say no more 
about it. 

A short time ago I obtained a small two-candle incan- 
descent lamp which, when mounted on a long stem, could 
be introduced into the mouth, and thus the cavity of the 
throat could be illuminated directly. Theoretically, this seem- 
ed very advantageous, but practically, it would not work, for 
the lamp was too bulky, and developed too much heat to be 
borne by thtf patient, and the rays falling directly into the 
observer's eye, interfered materially with the definition of 
the image. 

A short account of these experiments I inserted in the 
second edition of my book on ** Diseases of the Throat," 
which was published several months ago, and was either out 
or in press, I forget which, on April the i6th, when Trouv^ 
and Helot made their communication to the academy of 
France. Very truly yours, 

Carl Seiler, 'M. D., 

Lecturer att Diseases qf the Throat, at the UnicerHty of Pennsylrania. 

Philadelphia, June 15, 1883. 



The Tribune, June 15, reports that the long discussion by the 

Governing Committee of the Stock Exchange, at its meeting on Wednes- 
day, in regard to the relations of the Gold and Stock Telegraph Company 
with the Exchange, was provoked by a threatening letter from the tele- 
graph company. If a rival company was to be admitted to the floor, the 
letter stated that the Gold and Stock Company would remove its teleg^ph 
instruments, and begin suit's ag^nst the Exchange. The contract made 
with the Gold and Stock Company expired about two years ago, and has 
never been formally renewed. It has been allowed to continue in force 
indefinitely, by the tacit consent of both parties to it. The receipt of a 
letter threatening legal proceedings against the Exchange, excited a great 
deal of indignation among the governors, and the discussion became long 
and heated. The result was the adoption of a resolution, directing the 
secretary to send notice to the Gold and Stock Telegraph Company, that 
the contract would be terminated at the end of the month, and that the 
terms on which the company would be allowed to occupy the Exchange 
after that time, would be a matter of agreement from month to month. 

Thk si;PERiNTENDENT of a large saw mill establishment, in 

Scott County, this State, wants to know why it was that he couldn't braze 
a band saw, one day, recently, while a thunderstorm was in progress. He 
states that he tried, repeatedly during the day. to join the two ends of 
the saw, but without success; and, inasmuch as the atmosphere was elec- 
trically disturbed, he suggests that probably electricity had something to do 
with his failure. The day following the storm, he adds, was fair, and his 
first attempt at brazing on that day was a perfect success. Anyone who 
has a theory to pn^ject in answer to this inquiry, will find room in these 
columns, for, us to ourselves, ** we give it up." And in order to clear 
the way for theorizing, we will explain the method which, is ordinarily 
followed in brazing band saws: After the two ends of the blade have 
been scarfed with a file and cleaned in an ordinary way, the surfaces are 
washed in muriatic acid (sometimes powdered borax is used instead of the 
acid), and when the ends are brought together for joining, a slip of pre- 
pared silver solder is introduced between them, large enough to cover the 
surfaces. A pair of tongs, the jaws of which have been heated previously 
to a full red heat, are then used to hold the ends together till the solder 
begins to run. The cooling is then effected with water and a sponge.—* 
Age of Steel, St. Louis, Mo. 
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OUR PARIS CORRESPONDENCE. 



Paris, June lo, 1SS3. 

WHEN M. Marcel Deprez lately exj'erimcntcd al the 
station of the Chcmin de fcr dii Nurd, wiih the elec- 
trical transmission of power, we poiraed out the many short- 
comings in the system, and w e exjireshcd a fear that the results 
would not fulfill the hopes of the inventor. Despite the 
eulogiums which the Academy of Sciences have b. slowed 
on the author of the remarkable researches of the theory of 
electrical machines, it must be admitted that our views were 
completely justified, from an industrial point of view — we 
need adduce no other proof than tlie lecture on electric 
transmission of power by M. Tres.a, who was one of the 
members of the committee on the experiments of M. Deprez. 

M. Tresca takes care to inform us that he speaks as an 
engineer and machinist, and not as an electrician — the pre- 
caution was hardly necessary, for when he comes to speak 
of electric unities we are soon convinced that he is but little 
acquainted with their use. He proposed to compare the 
various known methods for the transmission of power, and 
especially that of electricity. He does not seem to us, how- 
ever, to have exactly appreciated the special lole^ and the 
advantages presented by electricity. 

The methods of transuiitting power by telodynamic 
cables and compressed air have their well-defined applica- 
tions; whein the distance in the open air is not more than a 
few hundred yards, the cables are both convenient and 
offers certain advantages. Compressed air is excellently 
adapted for working drills in tunnels and mines — the utiliza- 
tion of the Rhone at Bellegarde may be cited as an instar.ce 
of the former, and the cutting of the Mont Cenis and 
Gothard tunnels, of the latter. There are, however, special 
conditions and solutions in these cases that are easily un- 
ders'.ood, but which do not warrant us in making any 
universal application of them. Besides, distance is only of 
secondary importance here, while it is just the very possi- 
bility of traversing long distances that gives all the value 
and importance to the use of electricity. The comparison 
made by M. Tresca between the various methods does not 
seem to us to be correct, and it is altogether misleading 
when an attempt is made to prove the economic superiority 
of such, or such a system ; the return given by a telodyna- 
mic transmission of 900 yards cannot be compared with 
that of an electric transmission at 8,000 yards. We were 
naturally led to this reflection on being informed that a re- 
turn of 90 per cent, is obtained at Hellegarde, and that com- 
pressed air also gave 90 per cent. These figures give room 
tor discussion and display a certain pre-judgment against 
electricity. 

M. Tresca acknowledges, however, that great |)rogress 
has been made in the electric transmission and distribu- 
tion of power. He re[>eatetl the experiments made by M. 
H. Fontaine, at the \ienna M.\i)osilion ul 1873, with two 
Gramme machines, separated by a cupi)er conductor of 1,000 
metres, and then si>oke of the tyi)e^ at present being con- 
structed ifv the shops of the Coin[)agnie Klectri([ue, which 
can transmit from 0.5 to 16 horse-power with an electro- 
motive power of 1,000 volts, and a \clocily t)f i,ouo revolu- 
tions per minute, to a distant e of j,ooo metres. And no 
experimenlal api>aratu^ is iiere in (piesiion, but regular 
working machines now u.^ed in mines and work.siioi>s, et(\ 
'i*he return uiuler these conditions is in the neighborhootl 
of 50 i)er ( ent., when carefully measured. The results that 
have been obtained during actual work for several years are, 
therefore, in complete contradict ion to some of the state- 
ments of M. Tresca, who confines himself to producing 
some figures from the l\lectri< ;il I'lxhilution ot i.SSi. lie 
does not seem to be aware of the progress made sine e that 
time. 



He discusses the experiments of M. Marcel Deprez, and 
endeavors to prove that the return did not exceed 36 per 
cent. He criticises the use of the high tensions (2,120 
volts) with which the wondrous results were obtained. He 
asks whether more than five or six horse-power can be sent 
to a distance, and refu.ses to admit that the return is inde- 
pendent of the distance. We have clearly stated our 
opinion on this question, and regret that a savant like M. 
Tresca so severely condemned experiments that should be 
encouraged. Whatever may be the outcome of M. Deprez 's 
efforts, he has the merit of at least compelling attention to 
the matter, and causing investigation that will be industrially 
useful, sooner or later — others may succeed better, but he 
and his friends will have paved the way for them. 

What M. Tresca disputes in the electric transmission of 
power is a superior return to 25 per cent, of the work fur- 
nished by the initial motive power. If we take a waterfall, 
for instance, we must, according to him, take into account 
the losses resulting from the motor, the wheel or turbine, 
from an intermediary transmitter at the set off, to give the 
reipiired speed to the generator; from the passive resistances 
of the generator and receiver, from the electric resistances 
of the machine and conducting wire, and from an interme- 
diary transmission at arrival, to moderate the velocity of the 
generator. If a return of 50 per cent, is admitted, only the 
half of this could be obtained after such changes. We 
should like to know what would become of the return of 
the telodynamic cable and compressed air when submitted 
to such a minute analysis ; we very much question whether 
90 i^er cent, of the initial work would be obtained. 

The following may be mentioned among the applications 
of electric transmission of power to a distance: 

IN WORKSHOPS, 

running machine tools, ventilators, sewing machines, the 
electric machine may be put up in the place of the pulley 
or common transmission cone; a stop box can be used to 
graduate the velocity according to requirements. All belts 
are thus done away with, and a considerable saving in 
cost and power is effected. The substitution would be very 
advantageous for lathes, shaping and moulding machines. 

IN MINES, 

windlasses, ventilators, borers could be worked from a dis- 
tance and small wagons run in the galleries. The cables 
and machines do not take up much room, and can be placed 
without any expensive preparations, while they are easily 
moved as the galleries are advanced. 

KLECTRIC RAILROADS AND TRAMWAYS. 

There are several specimens of electric railroads; 
Messrs. Siemens' Brothers intend to build one in London. 
The application to tramways is being examined, but 
success will depend principally on the accumulators, the 
merits of which have yet to be proved. 

nil. IRANSMISSION OK NATURAL POWER TO A DISTANCE. 

At least ten horse- power must be furnished on the shaft 

of the receiver; with the views of M. Tresca and his pro- 

dih t of J5 per cent., the receiver should have from 30 to 40 

horse-i)ower. It is safe to believe, however, that a return 

! of from 45 to 50 per cent, may be had, on the condition of 

i not being deterred from using copper conductors and pow- 

! erful machines. 

The above list will dispense us with any further refuta- 

I tion of the ideas of M. Tresca. Compressed air and telo- 

' dynamic ( ables could be hardly used in the above cases 

and for the same services, as electricity; and if no entirely 

satisfac tory solution has yet been arrived at, the field for 

experiment is too vast for inventors to feel discouraged. 
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This use of the electric current was hardly dreamed of five 
years ago, and when we see the progress made since then, 
success becomes only a question of time. The electric 
transmission of power was first made known at the Vienna 
Exhibition in 1873; that of 1883 will show the variety of 
resources that it can now place at the service of industry, 
and we have no doubt that there will be some unexpected 
revelations made. 

Illumination and the transmission of power are the 
only two applications of electricity that have been seri- 
ously studied in France up to the present. They are also, 
it is true, the two that are best adapted for public exhibition, 
and for this reason, were special favorites with the ** pro- 
moters" of joint stock companies. We do not believe that 
there remains very much more to be done in this line, and 
inventors must, therefore, turn their energies to another 
di rection. Galvanoplasty or electro-plating is too well under- 
stood at present to leave room* for any important discoveries 
in it; but the manufacture of chemical products may be 
completely transformed by electricity. The soda manufac- 
ture is especially deserving of attention in this line. The 
decomposition of chloride of sodium by the electric current 
will give us some day, perhaps, not only hydrate of soda, 
but the chlorides that are used in the bleaching of textiles 
and paper pulp. Several patents to this end have been 
already taken out, but the tests have not been altogether 
satisfactory. The extraction of the precious metals from 
their ores offers another wide field for electricity. There 
are silver mines in Peru and Bolivia, that have been aban- 
doned on account of the enormous cost of transporting any 
ore with a less percentage of six per cent, of silver. Hither- 
to, all the attempts made to heat them with electricity have 
failed, whenever it was sought to operate on a large scale. 
New experiments are now being conducted in Paris, and 
we shall take the opportunity of speaking of them as soon 
as any definite results have been attained. Nothing is appa- 
rently more simple than the decomposition of a metallic 
compound by the electric current, but when the operation 
is to be put on an industrial basis, all kinds of difficulties 
are encountered, by reason of the irregular composition of 
the raw material, the lack of uniformity of the baths, the 
extent of surface of the anodes, i!v'c. The matter requires 
to be studied; the numerous processes patented in Europe 
by Andre, Lambotte-Doucet, Lestrange, Bias and Miest, 
show that a practical solution is still far from having been 
found. Mr. Keith, an American, seems to have succeeded 
better than any one else in this delicate operation, but even 
he has confined himself to one metal— lead. 

The applications of electric light, outside of workshops, 
and the large retail stores, are rather limited in Paris. We 
may, therefore, say a few words about two cases in which 
the light has been lately utilized; the one, in the Molierc 
circus, and the other at a performance in a club. 

In the circus a track of sixteen yards in diameter had to 
be illuminated — the track is used for equestrian perform- 
ances, gymnastics, cS:c. The building covers an area of 
more than 300 square metres, and the height to the summit 
is about ten metres, which corresponds to a cube of 2,500 
metres, J^blochkoff candles, with rough round globes, 
were used so as not to frighten the horses or tire the eyes of 
spectators. Eight candles were placed along the track at a 
height of sixteen feet, each gave a light equal to from 200 
to 250 candles — the globe lamp causing a loss of from 30 
to 35 per cent, of the luminous tendency. 

The effect was eminently successful; the light, which 
was equally distributed, was equal to that of day, and the 
greatest praise that can be given to it is, that no one paid 
any attention to it. The Jablochkoff candles are now made 
with the greatest care, and there is thus no longer any varia- 
tions of brilliancy or color, which at one time gave such 



reason for complaint. The combustion takes place evenly, 
without any jerking, and no trouble is experienced even 
from a change of candles. The Jablochkoff candles furnish 
the most simple and agreeable system of electric illumina- - 
tion, when the powerful lights of regulators are not required. 
The eight lamps, which were divided into two series, 
were fed by a gramme auto-exciting machine, and an engine 
of six horse-power. The chandeliers were of the eight can- 
dles' model, which gives a combustion of at least twelve 
hours — of course, more than required. The whole was put 
up by fhe Electric Lighting Company, and although impro- 
vised, it gave entire satisfaction. 

The second application was made in the rooms of tKe 
Club de la Kue Royale, by means of Faure-Sellon-Volckmar 
accumulators. There does not seem to be much confidence 
in France as to the industrial future of accumulators: they 
are considered as having but a very narrow field of useful- 
ness — in laboratories, and workshops — where the excess of 
motive power can be used for charging them to feed a few 
incandescent lamps. The trouble in making them up, the 
uncertainty as to their average duration and storage capac- 
ity, are not calculated to encourage their use. The com- 
pany that is "working" the Faure-Sellon-Volckmar accu- 
mulators in Paris, adopted the plan of carrying the accumu- 
lators in a wagon, to the home of customers of electric 
light. All that is required is to connect the circuit of the 
lamps with the terminals of a series of accumulators in 
order to produce the light. The Swan lamps are usually 
used. A standard lamp placed under the wagon ena- 
bles the operator to follow the discharge and to put 
in new accumulators, according as the old ones are 
exhausted. Here we have a probable application of 
the accumulators, but it is only for a large city, where 
electric light is sufficiently in demand to admit of heavy 
expenses in plant and labor; it cannot be said to be an 
industrial use. 

Incandescent lamps cannot be introduced into private 
houses until a small, cheap, and simple motor is found. 
Gas motors do not fulfill the requirements so far, and are 
besides, so irregular in their work, that all kinds of trouble 
arise when an attempt is made to regulate them. 

Several plans for an electric railway have been laid be- 
fore the Paris municipal council anent the building of a 
metropolitan line, but none of them seems to have been sat- 
isfactory to the committee that has the matter in charge. 
It is well to state, however, that they were examined in a 
very superficial way. The chairman confined himself to 
stating that electric traction could not fulfill the require- 
ments of passenger traffic. This is sufficient to make us 
forego an invention that has proved very satisfactory in 
Berlin and in Ireland, and which, according to the most 
competent electricians, has a great future. 

We will only mention the names of the engineers that 
examined the question from the Paris •point of view: M. 
Chretien, who first drew up a plan for an aerial electric rail- 
way, and M. Boistel, who wanted only to provide some of 
the old exterior boulevards. 

We regret the deci.sion of the committee, as the net work 
of the Paris metropolitan service can only be finished by 
adopting the aerial system, as in New York, along with 
electric traction. It would require too much space to prove 
this, and we should have to enter into general considera- 
tions that would be out of place in an exclusively electrical 
journal. 

Ph. Delahave. 



Ir IS STATED, that applications for patents, for electrical in- 
ventions, come in at the rate of from six to twenty a day, and that fifteen 
days fills a 500 page record of actions in electrical cases. 
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SOME NEW PHYSIOLOGICAL RESEARCHES 
ON THE TORPEDO, OR ELECTRIC EEL. 



Mil. STASSANO presented a paper on the above subject at a rc- 
• cent meeting of the Academic dcs Stiences^ which we here 
translate : 

** The histological researches of M. Kanvier, on the nerve termina- 
tions in the electric organs, have led to the following conclusions: i. 
The termination is made by a series of branches. 2. When a nervous 
tube enters an electric lamina, it presents a group of large nucleus in the 
interior of the sheath, recalling the termination of the motor nerves in the 
voluntary muscles. 

'* From a physiological point of view, the termination of the electric 
nerves was first made by Armand Moreau, in his experiments with curare 
on the eel. These experiments showed that paralysis of the electric 
ner\'es ensued a little later than that of the muscular nerves. M. Boll re- 
peated the same experiments in Germany, but he obtained different and 
even contradictory results. 

** I have lately repeated the experiments of Moreau, but I employed 
artificial respiration for the eels I fixetl an india-rubber tube to the mouth 
of the electric eel, which brings a regular supply of aerated salt water to 
the gills of the fish. I previously made a ligature of the (rsophagus, so 
as to prevent water from entering the stomach. I sometimes, however, 
merely compressed the abdomen. If the eel is raised by the tail, at the 
beginning of the action of the curare, it will twist and turn, and try to 
touch the hand of the operator with its electric organs. These, at this 
period, can still emit strong discharges, but the electric movements and 
discharges grow weaker afterwards. All the movements are not paralyzed 
however, at the same time. Fifteen minutes after the injection the eel 
cannot twist itself when raised, but it can make some side movements 
now and then — soon these even are no longer perceptible. It might be 
thought that the eel is then completely paralyzed, but a few starts are ob- 
servable from time to time — a careful examination shows that certain vol- 
untary movements still exist. In fact, if the mouth is opened, the eel 
shuts it snappishly, and thrills run through its body. The paralysis can 
only be regarded as complete when the mouth does n<»t shut again. At 
this period of the curarization the paralysis of the electric nerves is shown 
in turn. 

* ' To show this progressive and simultaneous enfeeblement of the mus- 
cular contractions and electric discharges, I used the telephone, as recom- 
mended by M. Marey. The telephone is far better than the galvan- 
oscopic frog, which I liad hitherto used. For instance, when the electric 
power of the eel is weakened, a frog, prepared by the galvanic method, 
when placed on one of the faces of the electric organ, will no longer be 
contracted, and yet the contractions may be produced by bringing together 
with two fingers of the hand (thus forming a conducting arc), the two 
faces of the same electric organ, and of which the tensions are contrary. 
The use of the telephone dispenses with this trouble, because the electric 
organ is placed between two tin sheets joined to the telephone. 

'* Thanks to the artificial respiration, the change of the blood gases 
will continue to be made regularly in the gills. The other functions of 
vegetative life are carried on normally. The poison is nearly eliminated, 
but I have remarked that the electric discharges will reappear before the 
fish has entirely recovered its mobility. In fact, if the eel is excited to- 
wards the last pericKl of the experiment, although it be still motionless, it 
will give small shocks. The fish soon recovers its movements, and the 
discharges then accjuire their primitive intensity. 

" The anatomic investigations of M. Uabuchin prove that the electric 
organ is represented by a muscle in the embryon of the eel. The electric 
plates, which in the end almost entirely replace the muscular tissue, appear 
later. I say ' almost entirely,' as there is a great deal of resemblance, as 
M. Ranvier has shown, between the cellular lamina, with several layers 
of electric plates, and the primitive bundles of striated muscles. 

" On the other hand, it has been shown by M. Marey that the electric 
discharge, considered from its retardation on the stimulation, as well as 
from its duration and phases, comports itself like a muscular contraction. 

•* The following experiments were made in order to connect these facts: 



'*i. I injected a muscular poison — the essence of bergamotte or 
digitaline — into one of the electric organs of a torpedo. The fish in a 
short time gives no discharges from the side where the injection was made. 
The eel grows weaker, according as the poison is generally absorbed. The 
cessation of the activity of the other electric organ precedes complete 
muscular paralysis. 

** 2. I passed a series of inducted currents through one of the electric 
organs. If the fish was then excited, even verj' much so, it does not 
react electrically on the side that the currents have been passed. It acts 
in this like a muscle in state of tetanus, which does not contract when its 
motor nerve is excited. On the other side, but only at the beginning of 
the experiments, some small discharges are still noticed. 

" If the current is suspended, the electric shocks appear from all sides, 
and though the experiment be repeated several times, the same result is 
obtained, although it is seen that the eel grows a great deal weaker. 

*' I injected strychnine in an eel, that was put under anathisia by a 
continuous-current of sea water mixed with sulphuric ether, running on 
the gills. The torpedo became altogether unconscious under the ether, 
and emitteil no discharges ; but after the injection of the strychnine the 
discharges reappeared violently ; tetanus sui>enened only ten minutes 
later. Tremblings of the body were seen at short intervals, while the 
telephone gave a series of very violent knocks, even at some distance, and 
these followed one another rapidly, and plainly showed the tetanus of the 
organ." 



THE BREGUET BURGLAR ALARM. 



THK idea of making use of an electrical contact to automatically pro- 
claim the opening of the entrance to a distant apartment, or the 
door of a safe, is by no means new, and many long standing patents may 
be re-called which have been taken out with a view*of securing to their 
possessors the ownership of this device, and the privilege of its indus- 
trial promotion. 

But if the systems are numerous, they are not thoroughly efficacious; 
for, unfortunately, those who are naturally, or by profession have become, 
burglars, are generally intelligent enough to understand the majority of 
them, and regard them with indifference. A wire adroitly parted, and the 
inconvenient alarm bell is silenced. 

With the new alarm of Breguet this resort is denied the burglar, for 
should he cut the wire his visit will be announced, and if he do not cut 
the wire, the slightest movement of the protected window or door, deter- 
mines precisely the same result. Thanks to this new combination, a de- 
positary of money becomes the object of an enforced respect, an idol 
which can not be touched without its protecting guardian t>e immediately 
notified. 

The fundamental and new idea of the system is as simple as ingenious. 
It is the application of a continuous current, and a device which causes 
the alann to ring when the continuous-current is interrupted. An ordin- 
ar)' bell alarm, a constant battery, a Leclanche battery, and some contact 
pieces, which are disconnected when the protected apartment is entered, 
are all the constituents of the system. 

The constant battery may be located in any convenient place, and fur- 
nishes a current which traverses a circuit completed through the house 
wires, the contact pieces and the coils of an ordinary electro-magnet. 
The armature of this electro-magnet is, therefore, usually attracted; but if, 
by the interruption of the constant current, it be released, a spring causes 
its carrier to rise and brings together a pair of platinum contacts which 
complete the circuit of the Leclanche battery through the alarm bell, which 
rings continually until the main or constant current be re-established. 
Nothing restricts the number of alarm bells or their location at various dis- 
tant places. If the main current be interrupted at any point whatever, 
all the bells of the system will ring at once. 

The u.se of the continuous-current also prevents the possibility of the 
system becoming in-operative, for, if by negligence the constant battery 
be allowed to fail, the fact is immediately proclaimed Sy the ringing of 
the alarm. 
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The constant battery, however, operates a long time without renewal 
of its contents. Breguet employs the Trouve battery, which is maintained 
at very little expense. Its function being in effect limited to maintaining 
an armature in contact with an electro-magnet, which, as is well-known, a 
very moderate current is competent to serve 

Thanks to the Breguet system, we are protected against the opera- 
tions of the dangerous classes, and we believe that few burglars have a 
sufficient acquaintance with electric science to devise a means of thwarting 
the new combination we have described. — La Nature, 



EXPERIMENTS WITH ELECTRIC ACCU- 
MULATORS. 



AT a recent meeting of the Physical Society, of Berlin, Dr. Aron 
reported on the accumulators, on which he has been inaking experi- 
ments for several years past. Even before M. Faure's discovery, at the 
time when M. Plante announced his first essays with the secondary 
batteries. Dr. Aron was endeavoring to determine a convertible electric 
element, which, being theoretically possible, might also be available for 
practical purposes. He first of all tried to make the Daniell chain con- 
vertible by using, instead of the two amalgamating fluids, hydrate of soda 
and sulphate of copper, which do not amalgamate, but without success. 
Like many others, he repeatedly tested Plantc's already published state- 
ments, regarding convertible cells of plates of lead, immersed in dilute 
sulphuric acid, and which hacl to be charged in a very definitely prescribed 
way, but without any certain results. The cell sometimes became 
charged and discharged alternately, at other times not. He accordingly 
tried plates of lead which had been previously crystallized by corrosion, 
and these he found far more reliable. He therefore constructed accumu- 
lators of plates of lead in sulphuric acid, to which some nitric acid had 
been added. Although more certain in their application, these were by 
no means equal to the practical requirements. The favorable results of 
the corrosion, as regarded the'crystallinc surface, a point also confirmed 
by Plante himself, was explained by Dr. Aron, who attributed it to the 
disintegration of the metal. He therefore tried to increase the effect by 
using lead sponge, but without result. At that time he also thought of 
red lead, but made no experiments with it, because he knew of no means 
of fixing this powder to the lead plate conductor. It is now known that 
M. Faure simply spread the red lead on the plates, and thus produced his 
powerful accumulators possessing great storage capacity. When this 
became known. Dr. Aron carried out an extensive series of similar experi- 
ments, in order to test its practical value, and even increase it. For the 
latter purpose he introduced a substantial improvement, by attaching the 
red lead with coUodium, which in the practical application of the chains is 
of course out of the question. But as regards their practical utility, the 
accumulators have fallen far short of the hopes generally entertained of 
them. The main difficulty lies in the thin plates of lead, which, when 
thickly covered with red lead, although very effective, become corroded 
and useless after being once used, while thick plates, by the formation of 
sulphate of lead, are rendered ineffective. As to the theory of accumu- 
lators, to rightly understand it, it is vet)' important to bear in mind the 
fact established by Messrs. Gladstone and Tribe, that in the cell, consist- 
ing of two plates in dilute sulphuric acid, the electric current changes the 
sulphate of lead generated at the positive pole into peroxide of lead 
PbSO* -f HjO -f O — PbO, + HsSO^, whereas at the negative pole 
the sulphate of lead is simply decomposed into sulphuric acid and disinte- 
grated lead. Hence, after charging, the cell consists of Pb | H^SO^ | 
PbO, I Pb, a combination which yields a very powerful discharge, 
available also for a protracted period. To this theory it has been objected 
that at the negative pole the sulphate of lead cannot be decomposed into 
lead and sulphuric acid; but Dr. Aron has satisfied himself that, under 
the influence of the hydrogen beginning to be generated, very thin layers 
of sulphate of lead become so reduced, thicker layers alone resisting 
deoomposition. The process at the positive electrode being really such 
as is described by Gladstone and Tribe, the above theory of accumulators 
msy, broadly ^leaking, be accepted as correct. As regards the peroxide 
of lead, the speaker pointed out that this combination is admittedly of a 



brown color, whereas the substance deposited on the positive plate is 
black. From a more searching examination of this substance it resulted 
that it is not the peroxide but a hydrate of the peroxide of lead; and Dr. 
Aron suspects that there is here less question of a hydrate PbO,HgO 
than of a combination of the oxide of lead with a peroxide of hydrogen. 
A series of theoretically interesting isolated phenomena may possibly be 
produced by following up the processes here in question ; but in the 
present conditions Dr. Aron holds the practical application of the accum- 
ulators to t)e hopeless. — Mechanical World. 



A FIGHT FOR LIFE IN A TUNNEL. 



The following narrative, from Mr. Hiram S. Maxim, the 
electrician, appears in Galignanis Messenger^ Paris, June 9: 
In the summer of 1881, when I came to Paris, in connection with the 
electrical exhibition, at the Palais de I'lndustrie, and while staying at the 
Grand Hotel, Boulevard dcs Capucines, I was robbed of ten thousand 
francs in a very ingenious way. Of the two thieves who robbed me. one 
was a large man, calling himself an American naval captain, and having 
cards engraVed to that effect ; the other was an average sized man, and 
purported to be an Irishman. 

After losing my money, I took measures to find out more about these 
men. I found that they were expert English thieves, and, by inserting 
advertisements in American, English, and French newspapers, I was 
brought into communication with some of their victims. I learned that 
these men had certainly stolen more than I75,ooofr. from Americans 
in Paris (the actual sura is doubtless much greater), and that they had been 
carrying on this proceeding for some six years. I endeavored, in every 
way, to bring these rascals to justice ; but, nevertheless, they continued to 
steal, and to get away. Whenever they succeeded, they left at once for 
England, and remained there until their victim quitted Paris. I, however, 
stayed so long in Pari;?, that their plans were considerably hampered. 
Nevertheless, these men returned to Paris, but, instead of conducting 
their operations, in the vicinity of the Grand Hotel, they practiced in the 
vicinity of the Palais- Royal and Champs-Elys^. 

While in I^ndon, about a year ago, I met these two men in the Strand. 
I arrested the smaller man — his companion escaping — and led him in tri- 
umph to Bow Street police station, where he was searched. He had a 
large amount of false English bank notes upon him. He was detained 
for the night ; but, upon being brought up at the police court, the follow- 
ing morning was released, o;ving to the extradition treaty not applying 
to cases of theft, and the man had made no attempt to pass his bogus 
money in England. 

I learned that the supposed naval officer was named Jack Hamilton, 
and that he had acted as second to John C. Ileenan, in the great interna- 
tional prize fight between Ileenan and Sayers. The other man's name I 
found to be John Palmer— a racing sharper and thief, passing himself off 

as an Irish Lord. Both these men lived in London, Hamilton at , 

and Palmer at 81, Chadwick Road, Peckham, S. E. 

About ten days ago, these thieves robbed a Mr. Williamson, the editor 
of a New York paper, of $400, in American gold, a valuable gold watch 
and chain, and a gold ring ; from this robbery, I concluded that these 
thieves were in Paris. I received information from the London police 
that these men would be present at the Grand Prix last Sunday. I 
therefore went to M. Mace, the deputy chief of police, and persuaded 
him to send two detectives with me, to Longchamps, in order to effect 
their capture. We did not, however, succeed in finding them, though 
they were on the field. 

On the evening of the 5th inst. I left Paris for London, via Dieppe 
and Newhaven. Upon the arrival of the train at Rouen, I alighted, and 
noticed a group of five Englishmen standing at the refreshment bar. 
Two of these men I at once recognized as the men who had robbed me, 
and their companions were probably members of their gang. Without 
delay, 1 seized upon John Palmer, the head of the gang, and dragged him 
to a distance of about ten feet from his four comrades. I grasped him 
firmly, aud he struggled violently to get free. I called for the police. 



2l6 



THE ELECTRICIAN, 



*'.\ -stated to the bystanders that I was capturing a thief who had robbed 
rrj*r. and I askerJ for a policeman, but none was to be found. The inter- 
preter at the station, however, said he would fetch one, but before the 
fA^lfccman arrived the four others had entered their carriajje, and the train 
startcii. 

When the train had got up a fair speed, Palmer, whom I held, made 
a tremendous effort, slipped out of his coat, leaving it in my hands, and 
rushed for the departing train I pursued him, and gaining on him, 
caught him just as he got on the foot board. He made a desperate at- 
tempt to throw me under the carriage wheels, or beat mc off. I suc- 
ceeded, however, in gaining a lirm foothold, and passing one arm through 
a window I held on to the thief with the other hand. He could thus 
neither throw me off, nor get off himself, neither could he reach the car- 
riage in which his comrades were seatetl, who were doubtless ready to 
assist him. The train ran rapidly into the tunnel, and I found myself in 
darkness Many passengers looked out of the window, and screamed. 
The great confusion caused a signal to be given to stop the train, and 
when the speed was sufficiently slackened, I jumped off the foot board, 
dragging my prisoner with me, and, notwithstanding his vigorous exertions 
to escape, I forced him out of the tunnel, where I was met by the inter- 
preter. The thief immediately gave this man a savage kick. 

Upon my arrival at the station, two policemen put in an appearance, 
but I did not relinquish my hold of the prisoner until he was safely hand- 
cuffed. I earnestly requested the police to telegraph to Dieppe, in order 
to arrest the remainder of the gang on the arrival of the train at that 
town, but to no purpose, as an hour and twenty minutes elapsed before I 
could iniluce them to take action, and even then, I had to pay for the 
telegram myself. 

On the way to the jx^lice station, the prisoner conversed freely with 
me, and said that if I would refrain from accusing him he would refund 
my money and pay all expenses I had been put to. I le added that he 
wanted to go to London, and not to l*aris , that I should gain nothing 
by detaining him, but if I released him I should '* make something out 
of it ; in fact, something handsome " I told hini thai it was not a (jues- 
tion of money with me, but a matter of principle, and that 1 should make 
the charge at all events. I told him that he h.id robbed several of my 
co'intrymen, that it was t)nly justice that lie should be punished, and that 
he would probably be an older man than he then was before he again 
visi!«rl London. 

At the iKi'ije station he was searched, and Mr. Williamson's ring 
fo ind ujKm him. The following morning I saw him at eight o'clock, and 
h': again tried to persuade me to make no charge against ^lim I ad- 
vi ^-d him. in view of the fact that there was positive proof of his guilt, 
♦o plead guilty. Upon being taken before the chief of police, he did 
pl«;id guilty, and will probably be brought to Paris sot)n for sentence. 

Among the victims of this gang may be mentioned several clergymen, 
;fiid one bishop. The largest loser, however, was a Mr. Wales Tucker, 
.1 w 11 kii'iw.i and highly respected merchant of IJoston, U. S. A. 

'I hr only injuries which I received during this fierce and protracted 
riii/;ijiif' r. was the turning back of three of my linger nails, and tearing 
♦ li« vil'" from one of my boots. IIir.vm S. Maxim, 

I'.iiis, June 8, 18S3. 25 Avenue de TOpera. 



SPARKS, 
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A hi .i\'irn FROM 1\\RIS, June 22, says: at a dinner of elec- I 
l.iM ni^lit. Count de Le^^scps made a speech, in which he ap- i 
, \\\v pel sons present to compete for a pri/c 10 be awanletl for the 
.I,-, of lijdiling the Sue/ Canal by electricity. 

A ' of. I INI-.M Ai. TAl'KR .^^ays: " With a view to procure the 



. .,..1. . .Hid « .''.t< iisive quantities of electricity necessary for the trans- 
,,\ .. I.ijv . 011011111 of labor, and with a p^ood yield, M J. Moser 
. \,, III iii;;'- a Iai;.Mr number of machines in a battery, /. /'. , partly 
„. .11. -I |.iiilv ill <|u:inlity. the .same as he has done with bobbin^ 
i,i..,i,' III iIh- t.i-c r)f his telephonic transmissions. For the pur- 

. . J,. I. lit* III ., the existing and accessible machines may be useil. I 
,Mliii.oy inisii.n and s[>eed. \\\ this way e,\i)erimcnts are 

! ,,.1 I III .!«. idriils avoiiled which are sometimes brought on by 
/.I |.' .d .Old h ir.ion." 



It is ru.\iored that Trof. Elisha Gray will shortly erect an elec- 
trical college and experimental observatory, at Highland Park, Chicago, lU. 

The London Daily Nnvs^ June 4th, gives a despatch from 

Vienna, as follows : " I^ast night, Baron Rothschild's carriage was lighted 
by electricity, the accumulators were placed under the coachmen's seat. 
The electric lights were inside the usual lamps." 

The Mechanical World says : "A non-conductor of electricity 

has yet to be found, for all substances hitherto discovered are conductors 
of the force, under certain known conditions; but those which offer a 
great resistance to it, serves the purpose of non-conductors in practice, 
although they may be all classed as good or bad conductors. The best 
conductor at present known, is silver; the worst conductor is solid 
paraffine." 

It IS STATED THAT a Montreal firm has invented and patented 

a machine for cooking by electricity. It consists of a saucepan so iso- 
lated by non-conductors, that the bottom forms the positive pole of the 
current. The negative pole is attached to a movable point, which travels 
in circles over the bottom of the pan underneath, distributing the beat 
over the whole surface, and with sufficient rapidity to avoid burning a hole 
through the pan at any one point. 

A MATHEMATICIAN, of Salem, Mass , has figured up that the 

city lamp department could have bought 220,000 single matches with the 
$36.10 expended for lucifers last year. After allowing one match for 
each time a lamp is lighted, and also the use of gas lamp lighters, the 
mathematician figures out that 114.500 matches are unaccounted for. 
This deficiency does not appear strange to any one who has seen people 
borrow a match of a city or of a corporation, for "a match " gener- 
ally means a vest pocketful, which will supply the demand of family and 
pipe until another borrowing visit is made. 

A DKsi'ATCH from Luray, Va., June 15, says: To-day, during 

a heavy storm, and while guides were showing a large party through the 
Luray caverns, the lightning struck one of the electric light wires and was 
carried into the caves, where it ran over the wires from one end to the 
other. The electric light globes were shivered into fragments, and the 
lightning gathered into big balls along the wire and exploded with loud 
reports. The scene for several minutes was terrific beyond description. 
The lightning Hashing along the wires looked like fiery serpents. One 
bolt shot from the wires and shattered the stalactites of the bridal cham- 
ber. When it disappeared, some of the party were left in total darkness. 

TiiK KiGHTKKNTH HULLETiN of the Edisou Co. repoTts that 

their plant in the first district of this city, runs with entire success. Has 
now been in operation since September 4th, without stopping one instant, 
day or night. That they are regularly gaining new customers, and con- 
nections with additional buildings are being made daily. That customers 
are entirely satisfied, both with the light and the price, and the present 
indications are, notwithstanding the fact that in summer but little light is 
consumed as compared with winter, that they will soon make connections 
enough with customers to exhaust the entire capacity of the station. They 
say they are at present lighting 429 houses, wired for 10,268 lamps. 

Jifixifitrrn'ftj; says: An experimental lighting of the Court Opera 

House, at Vienna, by the electric light, recently took place before a large 
aiulience of invited guests. The first scene was laid in a room in which 
broad daylight was gradually changed through dusk and twilight into 
heavy ni;;ht. This experiment went off with Surprising steadiness, and 
at ilie close the autlience broke into loud applause. After further experi- 
nunts came a trial of costumes under various degrees of lighting. About 
lilty " supers,'* male and female, were assembled on the stage in dresses 
of \arieil hue and texture. The electric light showed up the colors of the 
dresses perfectly, without any of the materials losing their brilliancy. After 
this there suceeedetl a landscape scene, in which bright daylight was fol- 
lowed by slow degrees of evening red, sunset, moonlight, morning glow 
and sunrise. After this the proceedings terminated with a thunderstorm, 
and the audience left with high expressions of approval. 
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A LETTER from Paris, June 12th, informs us, that we may ex- 
pect to see at the Vienna exposition, machines for the electric transmis- 
sion of force, giving 50 to 68 per cent, at a distance of 2,000 metres; that 
there is, at present, a slight fall in the stock of the Societe Generale Tele- 
phone, of Paris, due to speculation without any accountable motive ; that 
the house of Lazare Weille, manufacturers of phosphor and silicious 
bronze for telephonic and telegraphic wires, has been organized into a 
company, that they expect Government orders, and propose to sell the 
patents for the United States ; the >\Titer says, accumulators are some- 
what compromised by the arrest of M. Phillapart; that it is proposed to 
introduce the Clamond burner in competition with the electric incandes- 
cent system, and that the naptha and gas lighting system has apparently 
died out. 

The Times-Democrat^ New Orleans, says: Dr. Tanner, whose 

reputation is mostly due to his long fast in New York city, is now residing 
in Jamestown, N. Y. His present hobby is electricity. Tanner con- 
tends that the human organism is a machine run by a force. That force 
he assumes to be electricity. He further claims that this subtle motor 
force, is the energizing principle in food ; that it is contained also in the 
water we drink and in the atmosphere we breathe. He assumes, also, 
that electricity is the cohesive power that holds all particles of matter to- 
gether, mineral as well as vegetable and animal. He believes that the 
time will soon come when the minerals will be utilized for food; that is. 
this energizing principle in metals will be evolved by manipulations, and 
made subservient for good by supplying man with the most potent of all 
forces in nature. 

The Commissioner of Patents, says the Patent Office 

News^ on the 24th of May rendered decisions in two of the Edison-Gray 
interference cases, which have been attracting considerable attention of 
late, in both cases sustaining the decisions of the examiner-in-chief, from 
whom appeals had been taken, and awarding priority of invention on the 
magneto generators in dispute, to Gray; and that the Examiner of Inter- 
ferences has rendered a decision in the case of Sawyer & Man vs. Edison. 
The invention involved * * the incandescent conductor for an electric lamp 
formed of carbonized, paper." The case was originally decided in favor 
of Sawyer & Man, January 20, 1882, but it was subsequently re-opened, 
and referred back to the Examiner of Interferences, on the application of 
Edison, who represented that he had new and important testimony to 
offer. Mr. Church reviews the testimony at length, going over the whole 
ground carefully, and then holds that Sawyer & Man must be adjudged to 
be the prior inventors. He finds that ' ' after a careful examination of 
the entire record, it must be held that Sawyer & Man reduced this inven- 
tion to practice at least as early as the autumn of 1878," and that ** the 
earliest date the invention can be accorded Edison, is in the autumn of 
1879,** Sawyer & Man's application was filed January 9, 1880, and 
Edison's December 11, 1879. 

A cotemporary says, that a wealthy citizen of Mauch Chunk 

has made a novel bequest to that town, of such utility that it deserves to 
be made known throughout the entire country. He has provided an 
electrical attachment by which the time of the clock in the telegraph office 
of the Lehigh Valley railway is struck on one of the large bells of the 
chime of St. Mark's church, and as the telegraph clock is regulated at 
noon daily, it is very easy for all the people of Mauch Chunk to have 
their time-piecies correct. A time bell has also been placed in the church, 
and it drops precisely at noon, after the manner of the time ball on the 
Western Union building in this city. A similar attachment might, ad- 
vantageously, be provided to strike the correct time in every towTi in the 
republic which has a telegraph office. Costly town clocks cannot be pro- 
vided in many of the smaller villages, but the hours may be struck on 
church bells without costly clocks, if the Mauch Chunk electrical appara- 
tus be employed. It will be a great convenience to a large part of the 
population of the entire country to have the time of the telegraph clocks 
struck on the bells nearest to them, and when a uniform system of time 
for the world is adopted, by means of electricity, the clocks of each meri- 
dian can eaafly be made to tick in unison. 



At a local meeting of the association of German en- 
gineers, recently held at Siegen, Herr Macco gave an account of a prac- 
tical method of getting coal by electricity, which has been employed in 
the coal mines of Zankeroda. The coal wagons are conveyed by elec- 
tricity, in a cross cut of about 2,300 feet in length, to the winding shaft, 
at a speed of from 6.56 to 9.84 feet. In ten hours, seventy wagons of 15 
cwt. each, are delivered in that way. The depth of the wjnding shaft is 
820 feet, and the length of the electric conduit is no less than 3,116 feet. 
At the top of the winding shaft a series of T-irons, soldered to one 
another, is fixed, upon which the trollies travel, and these, in their tqm, 
are placed in communication with the locomotive engine. 

The Industrial World, of June 14, in an article referring to the 

management of the railway exposition, at Chicago, says : Some little 
talk has been made about what has been designated as the monopoly se- 
cured by the electric light companies. As we understand the 
matter, the companies supplying arc lamps contracted to fur- 
nish each 40 lamps to the exposition for the free use of 
the exhibitors. It was stipulated that if the latter desired 
other lamps, they could have them at the rate of $25 per lamp, or about 
$1 per night. The electric companies had no other way of recovering in 
whole or in part their expenditures in furnishing the free lights, and the 
exposition company could not afford to go to the expense of lighting the 
building, so extensively, at its own cost, as this would require an outlay of 
not less than four or five hundred dollars per night. The incandescent 
lights are furnished free. If there can be an)rthing looking towards an 
unfair monopoly, in the above arrangements, we are at a loss to find it. 

The New Orleans PicayunestaA.es that, on June nth, the sale 

of the stock of the Louisiana Telephone Company was completed, and the 
cash paid over by the purchasing company. An election for officers 
under the new company was then entered into, and Mr. E. S. Babcock, 
Jr., of Evansville, Ind., was elected President, vice John N. Bofinger, 
who retires. The valuable services of W. H. Bofinger, were, however, 
retained, as he was elected Vice-President and General Manager of the 
new company. Capt. Paul J. Marr, of Nashville, Tenn., was elected 
Director, vice Mr. W. W. Houck, who, however, as Secretary and Treas- 
urer, still remains with the company. The public, as well as the new 
company, can congratulate themselves at having retained the services of 
Messrs. Bofinger and Houck. To them is due the success of the tele- 
phone service in this city heretofore, and it was owing to their energy and 
enterprise that so many new lines were established and the rapid increase 
was made in the number of subscribers. No further change in the em- 
ployees of the old company is contemplated. 

The Newark Advertiser reports that the Overland Telephone 

Company, of New Jersey, is a new organization lately established, with 
headquarters in Newark. N. J. It holds its license for the entire State 
from the parent company of the same name, which has its office at No. 
171 Broadway, New York, and of which R. G. Dun, of mercantile agency 
fame, is President, and a number of teleg^ph and financial men of good 
standing are Directors, The New Jersey Company has filed its certificate 
at Trenton with the following incorporators : John H. Eastwood, Charles 
Heath, Thos. C. Provost, Winfield S. Sims, and Benj. F. Roby. The 
offices of the company are located in the building of the Firemen's Insur- 
ance Company, No. 784 Broad Street. They have a number of instru- 
ments in operation, and expect to do an extensive business. The tele- 
phones are of a new pattern, and do not infringe the rights of other com- 
panies. The especial advantage of the new telephone is in long distance 
conversation. A feature of the invention is the adjustability of the tele- 
phone to all kinds of work. A reporter who visited the office this morn- 
ing tried the telephone and found that it worked with g^reat clearness. It 
is probable that business men of Newark will find it of use in conversing 
with other cities, Trenton for instance. The new company will do busi- 
ness in various parts of the State, but there will be no interference with 
the Newark corporation, which now controls all the business in this city 
under the Bell telephone patents. The officers of the company are John 
H. Eastwood, President, and Benj. F. Roby, Secretary. Frederick T. 
Fearey was elected a Director at a recent meeting:. 



y 



2l8 



IHE ELECTRICIAN. 



Enis^imfring sajrs: A useful form of battery has been brought 

out by the British InsuHte Company, Limited. The cell is sealed, and 
therefore can give off no fumes into a house where it may be employed 
for bells or other purposes. The outer vessel, which is rectangular, is 
made of insulite, a material imper\'ious to liquid and self-cementing. A 
partition of porous day is cemented diagonally across the cell from cor- 
ner to comer. In one comer is a zinc rod antl in the other is a carbon 
rod, surrounded by pea-like pieces of carbon. A special solution is em- 
ployed to excite the batterj*. The connections are made by binding 
screws on the lid, in which there is also a release valve to provide for ex- 
pansion of the air within. The cell, when sealed, (*an be inverted or put 
in any position without damage. The battery lasts two years without 
renewal of zinc, and is well fitted for bell work. 

Thr latest DiRECriON in which the electric current has been 

utilized, is in connection with the extraction of gold from its ore by the 
process of mercurial amalgamation. In this process, great diiUculty is 
frequently experienced from the mercur)- l)econiing sluggish, or '* sicken- 
ing," as it is termed. This sluggishness is (Kcasionc-d, mainly, by the 
presence of copper and iron pyrites, and other substances which are inimi- 
cal to the profitable extraction of gold. This has, in some cases, pre- 
vented valuable deposits of gold being worked, while, in others, the effect 
has been to diminish the yield to a considerable extent. The matter 
having been carefully investigated by Mr. Richard Barker, K.G.S., he at 
length found that, by passing a current of electricity through the mer- 
cur)' and the water, which carries the pulverized ore over the mercurial 
bath, tlie latter retained its full vigor and activity, readily seizing the 
atoms of gold, and never becoming sluggish, no matter how inimical to 
its healthy action the substances passing over it may be. The apjuratus 
consists of an inclined table, alxjut 20 feel long, and varying from 3 feet 
to 6 feet in width, in which are placed, at intervals, *'rillles,*' or baths, 
containing the mercury. Over this table the pulverized gold ore is led, 
by means of a gentle flow of water, in the usual way, passing over the 
baths in its course. The negative wire from an electric current generator 
— one of Elmore's, in the present instance — is connected with the mer- 
cury in the riffles, the mercury thus becoming the cathode. The p*>sitive 
pole, or anode, is introduced into the water, imme«liately over the mercury, 
and sufficiently close to it to cause an energetic action, but far enough 
from it to permit of the pulverized ore passing freely between the mercury 
and the anode. — Ironmonj^er. 

Professor Douglass, of Michigan University, .it Ann Arbor, 

has succeeded in manufacturing miniature tornadoes by means of elec- 
tricity. He suspends a large copjK-r plate by silken thread> and electrifies 
it. By the use of arsenious acid gas the electricity is made visible hang- 
ing downward from the plate in the f<inn of a funnel. If the plate is 
pas.sed over a table containing movable articles, the whirling motion of the 
electric charge sucks them up or scatters them hither and thither. The 
effects are exactly the same as those seen in destructive tornadoes. In 
the light of these wonderful experiments the development of a tornado is 
simple. A low lying cloud charged with vapor becomes surcharged with 
electricity, and the vortex descends until connection is formed with the 
earth. The whirling motion continues until an electric equilibrium is es- 
tablished. We may assume that the cloud is chaigcvl directly frop- 
sun in a state of violent electrical comniution, like th.il which produced the 
electric storm of November last. The sun storm w. is then visible to the 
naked eye. 1 )uring the prevalence of the eli'ctiic toiivuNion the storm 
centre on the sun change»l form with the greatest rapidity. 'I'here was a 
cyclonic motion of the sun's luminous atmosphere about the «lark vortex, 
which is called a sun SjKJt. Slowly, but smvly. the mysteries of the sun 
and the earth are being unraveled. The discoveiy l»> the .\nn .\rbor 
professor is a great advance. No human knowledge or f«>resight can do 
any more than make preparations for the safety of human life from the 
tornado's sweep. An instance was repoited yesterday morning in which 
a family was saved by the foresight which had pn>vi«led an underground 
retreat near a residence which was swept away. — DefHi^trat and Chnmicle, 
Ann Arbor, Mich. 



Mr. W. a. Stern, electrical engineer of Philadelphia, 

addressed a very practical communication to the common council of that 
city, June 25th, on the question of putting telegraph, telephone and 
electric light wires underground, it concludes as follows: "Aside from 
all the objections mentioned, not one of these systems means an absolute 
doing away with all overhead wires. It simply di.sposes of the least 
objectionable ones, while making no provision for the house top or dan- 

ferous wires. You all know what obstruction these offer to the fireman, 
n addition to this, anything strictly underground would mean the tearing 
up of one's house. And I consequently hope that we will not l)e obliged 
to suffer this inconvenience, until we have a system that is complete. I 
strongly favor underground electric wiring, but not until we have a good 
system, and conscientiously say that that time has not yet arrived." 



BUSINESS NOTICES. 



WANTED, by a young man of large experience (now running 58 
lights), a situation with an Electric Light Company, can fumish 
ample reference as to ability, &c. Address, A. J . C. care of Electrician, 
Room 55, 115 Nassau Street, New York. 



MESSRS. C. E. JONES & HKO., Electricians, manufacturers and 
dealers in Telegfraph, Telephone, ami Electrical -Apparatus, 51 
West Fourth Street, Cincinnati, tlesire to inform their patrons, that the 
recent tire on their premises will not interfere with their filling orders 
with their usual promptness. 



THE Wkstern Eleciric Comi'ANV. agents in the 1-nited States 
for the apparatus of .Sir \Vm. Thomson, have im|x>rtetl a few 
potential and current galvanometers for testing dynamo-electric currents. 
These instruments are spoken of with the highest praise by practical 
ele<"tricians who have inspected and tried them. Like all the Thomson 
instnmients they are finely finished and adjusted, and for delicacy, ac- 
curacy and range they are unquestionably superior to any others. 



BRADLEY A. FISKE, 
-McConsulting Electrical Engineer,*-* 

59 Aetor House, N. Y. 

opinions, Caloulations, Estimates, etc. 



BOOK NOTICES. 



THE Quarterly Circular of Infonuaticn aut/ j4J7'm' about Patents on 
Inventions, for June, published by Burke, Frazer, and Connett, 10 
Spruce street. New York, contains articles on *' Patents in Belgium," 
"Caveats, and when Useful," "Assignments and Licenses," "The 
Amendment of the l*atent Law," " Experts in Patent Suits," "Condition 
of the Patent Office." '* Proposed amendment of the British I'atent Law." 
This publication will be sent (without charge) to any patentee or manu- 
facturer, who sends a request to that effect, to the above address. 



''pUE Gi.OBK Telegraph Coi>k; London : Wm. Dawson & Sons. A 
J. very interesting article might be written oii codes, — the modem ne- 
cessities of business. Sometimes one might imagine that a new language 
might grow up, and that abbreviation in word and speech would be .car- 
ried to the utmost. Surely, *' Caloniaran," to be equivalent to ** Dutch 
crushed sugar in hogsheads." is a great saving of time and money. In 
the present code all the ciphers are Spanish, and the arrangement of the 
work seems to be well adapted to all kinds of business, it is compact and 
cheap, and more philosophical in its principles than any other. 

" Hanu-book of Medical ELKrTRiciTv," by Dr. A. M. Rosebrugh, 
Surgeon to the Toronto Eye and Ear Dispensary. The author claims to 
have made important modifications in portable galvano-faradic l>atteries; 
'I'he treatise gives an account of its construction and method of woiidng 
such a battery, and of the thcra|>eutic influence of electricity as applied 
thereby. There is no doubt of the great benefits that may be had from 
judicious electric treatment in diseases of the her\'es and muscles.- Only 
physicians well acquainted with electric laws and the physiological effects 
of currents should be permitted to use such ver)' powerful agents. The 
treatise is written in a practical manner, and gives the directions bearing 
on the use of the batter}- in various diseases. 
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Holmes. Booth & Haydens, 

MANUFACTURERS OF 

SHEET BRASS. BRASS WIRE. RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 

— ^=^* Pii lliifiliil [PURPOSES. » =:r 



: AMJ : 



Patent '*K K" Insulated Copper and Iron Wire. 

The Iron i» Specially adapted for Telephone U»e* 



eNo. 49 CHAMBERS ST., 
NEW YORIC. 
THE 



No. 506 COMMERCE ST., 

PHILADELPHIA. 
Works at Waterbury, Conn. 



No. 18 FEDERAL ST., 

BOSTON. 



ARC AND INCANDESCENT LIGHT. 



United States IHuminating Co. 

59 Liberty St., New York. 



Sole Grantee of all Patents and Kigrhts 
owned by 

THE UNITED STATES ELECTRIC LIGHTING CO, 

for the City of New York and vicinity. 



The Machines and Lamps man u factored for this Company are under 
patents of Maxinit We»ton, Farmer aad others* and 

comprise all the latest improvemcats in Electric Lighting. 

EUGENE T. LYNCH, 



Alfred F. Moore, 



MaiipJ^aotiu*«r of 



->>- 



INSULATED WIRE^ 



Electric Li^lit, ] 
Telephone, 
Telegrrapht j 



WIRE. 



OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
200 & 202 N. THIRD ST., - Phiradelphla. 



^EQUITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York. 



(On 4|4 perront. BmI#,) 

\s8et8, - $48,025,7i51 
Liabilities, 37,307,070 



4ari>lus, - $10,058,075 



JANUAHY 1, 1883. 

(On I \#er cent, Burl*,) 
AssetK* - $48,026,751 
Lia1initie», 30,040.454 

Surpltts, 



$8,070,200 



Haho of Surplus to Liabilities of the leading life iiiiiiraiic« 
'ompaiites on a four per cent* basis : 

AsftETS, LlABlLITIKB. StTtlTLtt*, RaTTO, 

Equitable ^,02r»,75f $39.y4i»,454 $K.a7ti,2iMJ 20.21 

^EW YORIC. ..,.-..... :)0,JHOO,31>B 43.TfJ<MH:i 7,<HU,2i3 1«.(M* 
KUTOAL,N. Y U7AKil,317 y3,SV44»,lK)3 4,611,414 4.U4 



The amount of New Business transact^Hl in 1882 hy the 
U|uitable Life Assurance Society exceeded the liirgeBt bukitie«i 
ver done by any company in one year. 



INDISP1ITABI.E INSURANCE 

AND 

PKOMPT PAYMENT OF CLAIMS. 

The ]'^<]iittal)l('^ having declared its policies, over three 
years in force to Ix* Indisputable^ williiay all such indisput- 
able policies at nmturity, without rebate of interest. iniine«iiately 
after the reoei|jt at the Society*© office in New York, of satisfac- 
tory proofs uf death, together with a ^lilid and satisfactory dis- 
charge from the parties in interest. 

HENRT B. HTBE, President. 

iAMES W, ALEXANDER, f st V(ce-Pre9. 

SAMUEL BORROWE, 2d Vlce-Pres. 

WILLIAM ALEXANDER, Secretk^ry. 

J Aft Imuran^ -4gc«/* desiring to connect themselves with 
The Equitable Life Assurance Society in which they wdl 
enjoy the greate»t facilities for transacting business » may com- 
municate with the officers at ISO Broadway, New York. 
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TEE ELECTRICIAN. 



PATEKTS FOR MAY AND JUNE, 1883. 



1 



MAT 22cL 



.:» 



S7»» lis 



Electric Machine. Dfiiamo. 
Elrcrric Macliir.tf. llynamo. 
Elvctric Machine, Dynamo. 
Eivcir.c Machine. l>ynanio. 
E.«c'i!C Machine, Dynamo. 



* .:<k >j«irm. E:«^-(ric Pneumatic. C A. Mayerhofvr. Pnrii* France. 
Eectric Cable*. Device for i>n»pendin»;. U. C\ Koot, and J. C. Reilly, I'hil- 
a^e:phvi. Fa. 
— .r^--..:. r. ^ g Bgj, i»i,|iade1|ihla. Pa. 

G. W. Fuller, Norwich, Conn. 

G. W. Fuller, Norwich. Conn. 

G. W. Fuller. Norwich Conn. 

G. W. Fuller. Norwich, Conn. 
Eiec'hc Wire Duel.' J. C. GoodridKe. Jr , New York, N. Y. 
Elrrtric Wire, Machine fur I'overinK. W. Halkvard. Providence. R. I. 
Eifctric Wire«. Cnrbstone and Sidewalk Conduit for. E. Clark, Jersey 

I -.ty. N. J. 
Electrical Conductor. S. D. Stmhm, Phlhtdelphia, Pa. 
Fire Alarms. Antumutic <'ircult Clo^e^ for Electric. J. O. Well*. Den 

Moin«.-. Iowa. 
In-u'iuTins I'l-di-n.'Tounil Klulric WIh'h. W. M. Briwben, Philadelphia, Pn. 
Lamp. EIecrri»:-an-. W. .M. Thoma!« Cincinnati, Ohio. 
Lamp Repi'.aror. ENvlric-arc. A. L tiravier, Paris, France. 
Li^htninz R«m1. A. C. Lohdfll, Chlc:ip(». III. 
Tt-Iephom-Tran-.niitter. J. A. Ijikin. ^Ve^tfiold. Mans. 

MAY 20th. 

Carbon Plaieif. Apparatus fur Making;. E. J. Molera and J. C. Cebrian. 

San IrrancifK-o. ml. „ . . , ™, , . 

2T» 418 Eiectric rnrrenii* fn)m High to Ix>w Tenf>ion, Appuratu» for Translating. 

T. A. Edi-OD. Mtnlo Park N. J. v. v . x, v- 

2T8.4»;5 " " ' 

ar-'.siB 

27^4151 

2T«.413 
87^,414 

a7«.3M 



27T.9« 

2>.3M 



*r-.4y* 
r* «:: 
r-r.: 



T. A. iLOi-OD. .Memo i-arK .^. .i. 
Electric Lijr^^t Comluctors, SupjKirT for. L. Stit'rin;:cr. New \»)rk, N. i. 
Electric Machine, Dynamo. A. F. Delafii Id. Noroton, Conn. 
Electric Sarhine. Dynamo. T. A Edison, Menio Park. N. J. 
Electric Machine. Dynamo. E. Wefton, Nt'warjc. N. J. , „ , ^ . 
Electric Machine Htnruialor. Dynamo. T. A. Edison, Menio Park N. J. 
Electric Machine KcKulator, Dynamt». T. A. E<liwm. Mtnlo Park, N. J. 
Electric Machine HeKuIator, Dynamo. E. \Vei«ion. Newark, N. J. 
Electric Switch tKMird. W. J. .McElroy, Pliti«linnr, Pa. 
Electrical Conductors*. Proteitor Aitjiclinient for. \\ . E. lownscnd. Jr.. 

Brooklvn, N. Y. , ^ . . , 

Eiectf'ral C-jnnector. II. E. Lou-. London, Onlurjo, ( anada. 
El«triral Dlj«tribution, Sy-ieni of. E. T. GretMifleld. New \ ork, N. \ . 
Electrodes for S«c«»ndary Hat rrries. Making. W. "^ allace. Auhonla, Conn. 
In-^ulatint' Material, El«-ctrical. J. (Jreive*. Paierfon, N. J. 
In-nlaor Bracket-. Machine for making Telegraph. J. B. Snnth, 

In-n!L"S'pi'n'-.Marhlne for Making Telegraph. J B. Smith. RunajKH*. 

I^''.D BrackHt or Fixiun-. Incandescent. E. Weston. Newark, N. J. 
I-in.r-. Maniifartiire of Incande«:ing BU-ctric. T. A. lMii«in, MenIo 

Par» N J. 
I.Ari.p«. Mjri-.faciurt of Incandescing Electric. 

piric. N 4. , „. t 

'-fcT^:^ Minif**:'iir*; <.X Incandeecing Electric. 

J'vrf N •\. 
"*.- .r.-.- .1. A.MrCov. FallKiver, Muss. 
■•^ : J- ■ '* Kt '.*;.'- ^ir*-!] t. «' K- Scnbncr. <'hicagi). III. 
■"• > "^r.',:.*. Kt '* ./••S.-t'tm .ind Apparatus. F. Shaw, New Yt»rk, N. Y., 

X' 1 '*>' \ ':.«'.•. Kr,'.'«;"'*"d. N J. 

• ' • .r.i. './ A J. .Hrifi- W.J. Dudley. BoMon. Mass. 
^ , o.* -- V 11. W B-.ckenrid::e, Pn»videnci, K. I. 
•*. -'■--.': •• -,'\ J M Oram. DallH-, Texas. 
". ,:.,.. . . -......., »i.fi Appai Hi u" for Communicating. C. T. Dick- 

./ f • • .' . ' 'i:,.o 



279,S8S Fence*. Electrical Device for Protecting Wire. C. A. BrminenI, Chi- 
cago. III. 

27V.472 Lamp.BIecrric. J. .1. Wood, Brooklyn, N. T. 

279,618 I^mp, Electric. J. J. Wood. Brooklyn, N. Y. 

279,363 Lamp. Electric arc. N. IL Edgertnn, Philadelphia, Pa. 

•r9,!M I Jimp. Electric arc J. H. G nest, Brooklyn, N. Y. 

279,S71 M< a so ring Electric Currents, Apparatna for. S. L. Fox, Londoo. 
England. 

279.327 Telograiih and Clock Sy^tenl, Combined. C. B. Boell. New UaTen.Conn. 

27!K2K» Te1e»!raph and l*elephone Line. T. N. Vail. Beaton, MaM. 

279.471 Telephone Switch Boards, Looping-in Mechaniam for. E. M. Wibon, 
Worcester. Mass. 

279.401 T«>lephone Transmitter. J. A. Lakin, Westfleld. MaM. 

279,193 Telephonic and Burglar Alarm System, Combined. W. 8. Shoape, Elyria, 
Ohii», and T. Buskirk, Toledo, O. 

JUNE lOtll. 

27R.H81 Belt. KUctri>-galvanic. (i. B. Palmer. Beaton. Kasm. 

2:'.i,S*.» Electric arc Lighting System. R. J. Shoehy, New York, N. Y. 

2?.t.ri» Elect rio <ircuit Cut out. A. L. Boirart. Jamaica, N. Y. 

27{i.S2rt Elect lie Machines, Combined Current Indicato and Commutator Ad- 

juiier for Dynamos. U. J. Sheehy, New York. N. \'. 
279,1'hlO Electrical Coudnctoni, l'nderi;round Hyatem of Layinc. J. E. Ilamiltoo, 

New York. N. Y. 
?79,713 Electrical Instrument Protector. M. D. Connolly. Philadelphia, Pa., and 

T. A. Connolly. Washington. D. C. 
279.%.%7 Electrical Switch Board Plug. E. Flint, Jr.. Boston, Maaa. 
279.H72 Galvanic Battery. T. L. Kauffer, ana J. Seron, Beaton. Maa*. 
10.3t4 Insulator. Electrical (re-Issue). D. M. Steward. Cincinnati. Ohio. 
279..^ 7 Lamp. Electric arc. IL Ansot. New York. N Y. 
279,821 Ijimp, Electric-arc. R. J. Sheehy, New York. N. Y. 
279.811 I^amp. Incnndescenr. C. Richter. Camden, N. J. 
2;9.8:n» Secondary Electric Battery. B. T. Starr, Philadelphia. I-a. 
2T9.«29 Signal and Meaaenger Call Box. District. B. W. Appl^te, Washing 

ton, D. C. 
,»n>.7:« Telegraph Alarm. Printing. S. I>. Field. New York N. Y. 
279.. -» Telegraph, Printing. E. V. Esslck. Alliance. Ohio. 
2?.i,729 Telegraph, Printing. S. D. Field. New York, N. Y. 
27y.»itt Telegraph Printing, s. I>. Field, New York, N. Y. 
279.712 Telegraphic and Telephonic Instmmenta. Protector for. 

Philadelphia, l^i. 
279.714 Telocniphlc and Telephonic Instrumcnta, Protector for. 

Phliailelphia. \^. 
879.71.5 Telegraphic and Telephonic Inatrumen ', Protector for. 

Philadelphia. Pa. 
279.fr;o Telegraph c Re|)eater. J. P. Smithers. Brooklyn, N. Y". 
279.747 Telephone Switch Board. E. B. H mlin, Chicago. 111. 



M. D. Connolly. 
M. D. Connolly. 
M. D. Connolly, 



T. A. B<l!son, Menli> 
T. A. Edison, MenIo 



BUSINESS ADDRESSES. 
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H',V>'ktn. N J. 
JUNE 5th. 
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. • L' ■?,' .1 II,,pt-r«.bergor. Cinrinnati. t)hio. 
• .- ' , ::'.:. .r«'.r for W. II. rh.ipm:in, Middlebury. N t. 
■ i -; '.;,-.rtr»' .- for •*yn' hroni/.in:: Clork IVndnIum-«. 11. 

I ...... '■>,■ .. * ,•#,- ,•;, W n. Sawyer. Providence, R. I. 

jL> •• M*/.. r..' l,n...:.'. A .M. Loryca, and C. IL Palmer, Now 

I- **'r' Mv'!. • ' . ;'. • .1..'! W. IL rli.Hpniiin. MIddlebury. Vt. j 

l' *'■".' V'- v.: ' ' .'•• * .r.'I W. II < hapnian, Midillebury. Vl. I 

£*<.•'.■. y '.•■..■ a V. -, : .• I{. wj.nLV I'a. I 

tv '••*." ' y ;-■ V .\. -..rk N.J. I 

K.-.r. V. ••■;-•.■ •■',■ .; 'I f'"T'\.. K;iii\*^>od, N. J. 

;.*•.• • r-.T .\ .• f:.4- ' .»• -iiJilinL'. J. <'. Wilson. Bos- 
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Bahr A Zahiit Mannfacturen of Blaotrieal an I T«l«cnph IiiitraM«ntf> 
Battery Snpplief. 108 Liberty Street, New York. 

Bradford, C, S«>lioitor of Amerieanand Foreign Pnleiita« 16 A 18 Habbard 
Block, corner Waahiniton and Meridian Streets, ladimBapoUii Ind. 

Bumap, W. H./ Darif k Kidder'a Bleetrio Maehinet, 989 WeM STtk Strett. 

New York. 

- Dow, George 'Q*, Telecraph and Telephone Polei; Pine aod BnekaH. 

painted and plain, North Epping, N. U. 

Fairman, James F., Telephone, Telegraph, and Bleetrie Light SvppUv. 
and apparatnfl, Inrentor'a Inatitnte, Cooper Union, New York City. 

Pearoe ft Jones, Telegraph sad Eleetriesl InitmBenti nad BnppllK 

64 &66 John Street, New York. 

Pride, Fralelch A Kyle, Telegraph sad Telephone Line CeutrMlMi* 

23 Jb 2& Dey St., N. Y. 

"^eiiael, A. C, Electro-plstex^-Gold, Silyer. NIekel, Copper. Bn«, Ae.. 
43 Centre Street, New York. 
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'..' .', *i ' 'i'*." ; . F.in\v«KMl, N. •!. 

v. M 'r.-.'#*;.i- 'incinnjili. Ohio. 
■ i' ■■•. .] IJ Av.M'er. r-hicHL'o, III. 
•• . •; •. -■;. Ti « fii-a-o. 111. 
iJ i; • -.'.r • if,-! K A. ^MaII. Boston. .Mii«-. 
.'. ;. '. . I-:..'.: 
'. .' .'1 .S'. ■. V'.rk. N. V. 
. .*. J. 1:«; -;ir. I. -li'-liJ. Li. 

v. If;.'. .. :. r.ro'.kln. .N. Y. 
'; . ... .V- A V'irk. N. V. 
-,:.'•,. ' 11 • k N'.'W Orli-aii-. I..i. 
.' «:-:.»: .' r *'.r M" \..xi,'.f,ik\. u. F. SliJi\rr. Erie, Pa. 

.JUNE 12*h. 

JT5 3!'' V>' ■*' K "•-••■ -' *'" .-. f*; -' •: I.'..'.-; -i. K'.:.'.iiMl. 

■*r;j 4h.{ \\..r^ «: .\ irrii ' .•• * ■.- ' 'A * h.-rj-r It-i-f-.u. M ". 

^u'uf) <'.i:t,f.T. i' «••:•■. M^'. /*'•.:•• f I',r'i;- < . II K'»>;. B.iltiiiMirr, >I<1. 

iTJ.Zf.* C.'" K- K.' '■"-» f' »-"■■' '- ^ ' •' ' ' II '••■<'■' 'a--;*'. I'ni--i!i. Cirnn.uiy. 

;5r.O<' E »-•'■•■' * '■; 'i'^'/'i.' J 'A', it'.,- r- .*«• m Vt-rk. N. V. 

■»r*''rtl K.e« •: • L.--'" -J '' '..--«: •»;■'. i.jrl- •!. M.i — . 

JrilT^i ?::••••;' V .«?..!,■. i).r,.i.':.,. l: K U: .N-.-a V'.rk N. Y. 

^."jtit E.M tri'- M.i'Mi.'- J-» f- i.-.v N H t's''.-'' r. •u. I'uhitW'.y .\.t. Va. 

ffTJf'aW E »-«tri' Mai r,:f . -. \r::. a* ■..'-■ ♦ ,r jiv! ;i:n'.. E. K, Kiiow.ri*, Brooklvn, 
N. v.. aii'l y E I ..... Il'^.v.k.:n N .1. ^^^., , , 

2T*V?A* Eli'-rr' W-r-f. « Wi'.rjr . .:.'! « oi.-:-: *. f'.r. W. II Ji.hii":i>ni-, rhiludcl- 

7r9:>46 Eiectr'.»«le for SM-'.-.i-'Ury Bafvri—. N T. Cwk^-on, N-.-wcattle-upon- 
' Tyoe, CoQDty of North uiulMrr.aDd, England. 



AMERICAN ELECTRICAL WORKS, 

M ▲virrAonruBa or patbht rariaiUD 

INSULATED TELEGRAPH WIRE, 

TELEPHONE AND ELECTRIC CORDAGE, 

ELECTRIC LIGHT WIBE, 

MAONKT WIKK, PATENT RUBBBB COFBBBD WIBB; 

Bunrlar Alarm and Annuncimtor Wire, Lead Fan eee d Wive. Anil 
Induction, Aerial and Undeisnrand O ebl e e, ete, 

OFFICE AND FACTORY, 

67 STEWART STREET, Providenoe, R. I. 

EUGENE F. rUILLIPS. Prea. W. H. 8AWTXB, 86c*y MDd Bcctridaa. 
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The Electric Storage and Light Co., 

Or^Hiiized iiiifler Laws af MaBsachiiHetis^ 
own the Patents for 



:or:— 



Electrical Energy Accumulatorsy 



— :for:— 



Maesachnsetts, Rhode Island, and Connecticut. 



eHfJRCH'S PATENT OtPHOTJEII 




MONTGOMERY & CO., 

Importrrs of Stubn* Files, Toola d^ Bteet, 

QBOBET SWISS niiZa. CEZST£&)Utr'8 TiJEfl, SITUS. ^, 
HorM Shoo Iffsffoeta. Hubert'* Prencb BttKry Paper. 

WM. SMITH k 80NB' CELEBRATED MUSIO WIEE, 
I OS Fulton Streett N* Y. 

QEd. W. MONTGOMERY, GEO. W, CHURCH. 



Office, d5 Mlllc St., Boston, Mass. 
THENOTEMAN 

Eotary Engine and Pump Co., 

TOI.EDO, Ohio. 




Burke, Frasep & Connett, 

Solicitors of Patents, 

10 Spruce Street, New York. 

Carefyl and Thorough Work at Roaso liable Pricee. Personal 

attention of tlie firm to all busineBs. 

ELECTRICAL INVENTIONS A SPECIALTY. 

F< >rergn Pateuts procnretL Opinions ifiven on questions of va- 
lidity and infringement. Onr Quarterly Circukr, ** Patents 
tin Inventions,'* will be sent to any one desiring it. 



Th« EiifcJav for KJccLliC 

Nfii«ci«»» light rutttiing, 

motion. 
Two La iwcaly hortc^ 

E«ip«cblly ftdnptijd to pri- 

vnte jjUntii, where epRce 
is Itmited. 




BUH. BAIiOH, 86 Jotan St., New Topk. I 

PULLEYS, SHAFTING, HANGERS, etc 




•f 




^A SPECIALTY^ 



ESTABLISHED 18B4. 



Send for Illustrated Price List to the Manufacturers 



A. & F. BRCWN, 

No. 4.3 Park Place, 



Works 



6i Lcwns Street, 
L and 66 Quinon Street* 



NEW YORK. 
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r nC6 $0i f Of «^ompl«te wtih 
Hsiittery, Hook of Iniitrncs- 
tlon. Wire, Ch«miealit, and 
all neooamu-y matexliUii for 
operating* 

"Mon<e'* Iiwtnimeiit alone, 

wUhom bftttcry, • - S3,0O 

"Morm InBtmniaiit without 
baUcry» mid wound witti 
fine wire for Unua of oiic 
to Afteea mSlen^ - - 3.75 

Cell of baiter J complete, • .05 

**Mor«c'* Learners^ Inatiti- 
mcnt. without b&ti^ry^ 
Bent by mail, - - - 3.50 

( Battery cannot be eeat by nutihy 



a 



-^^The 




Morse" Learners' Instrument 



-fV- 




-v>- 



The "Marse" 



is a full si?:e, well itia<le<» complete MORSE 

TELEUKAPH APPARATUS, ot the latest and 
liei*t form for learners, iuclurlin^ handsome Giant Souufier and Curved Key, 
and a large Cell of the bes*t Gravity Battery, latent form. 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Ton Ar« Sure of e^ttiae tlie BEST THAT IS MADE If jron select the '* MORSE.'' 

\^^ GoodB sent C. 0» D. to all polntis if one-third of the amount of the hill 1b sent with the order BemU by 
Draft* Postal Honey Ordef^ or Registered Letter. Favoinble nrrmiigementM made with A^ent» everywhere. 

I^n We will la every c«»e refund ftoy remUtAOce made ii« for these goodtt. If they are not found 
to be entirely sat Lb factory. » 

J. H. Bunnell 6l Co., 112 Idberty St., New York, 



— THE 

Coe Brass Manufacturing Co> 

TORRINGTON, Conn. (U.S.A.) 

Manufacturers of 

SHEET BRASS, COPPER, AND GERMAN SILVEB. 

* BrMa, Coppar, uid Gm^iuui Sliver XtTlr. mad Rodi. * 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 

SUPERIOR COPPER, Conductivity Guaranteed. 

BtMikfi and SbeUi Made to Order from Briw, Copper* or German Silver. 



CHARLES WILLIAMS, Jr.! 

--M^ESTABLISHEII 186 6:=$^*> 

Mnnufaoturer of 



&( 



ELGIN 



ft 



TELEPHONE, 

FOR PBIYATE IJNES. 

^%ik Wholly of M«ta1> 

Nlolcel Plated fuid 
msUy FoUiihed. 

AoknowledgLnl hy all to 
be the Nvatemt and \\v>*t 
Worklni^ Mr«TtiKitilci»l 
Tv1^pho1le ever Intro* 

*Pricii"$5P8rSet(2) 

Inolu'lfngr S30 feet Wira. 
with full TaKtnictiom for 
pUttiiMi Ufi. 




The Duly Telephone 

Having the right to 
use the 

TUBULAE + STEM 
on Bear Flatei 

Making tt Self-8«pp«irt* 
ing, requiring no Bcrew or 
bracket to hold [t in pLai^e. 

Beware of [mibtioirs I 

Aflilrt'»a,. for D^^scrlptive 
Ciruular, 

EliiQ TelegliciiE Co. 




TELEPHONIC. TELEGRAPHIC. 

AND 

ELECTRICAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 



'A 



MAGNETS, Ac. 
MTlioleffale end Setoll Beeler In 

TELEGRAPH & TELEPHONE LINE MATERULS 

OF EVERT DESCRIPTION. 

109 and 115 COURT STREET, 
BOSTON, Mass. 






rTHEt 



No. 2 Main 8t, 
Uaor, lAM Ot., QL. 9. a. A. j (Mention this pap«r.) 



New Champion Mechanical Telephone. 



I The Ho«»t Suoc«K«ful nnd Coiuptete Automatic Telephone 

FOR PRIVATE BUSIME8S LINES. 

Cbntains late imp rove men te* not heretofore applied to acoustic 
telephones?. Is troubled the least by the wind. Has ear tube and 
I call bell attachments, and handsome wahmt cases with nickeJed 
I trimmings. Uses Galvanized steel wire ; works one iiiOe. 
Send for DeMcrlptlire Clr«aler»* 



WU. J. BOWXN, ITorwalk, Ohio. 



TEE ELECTRICIAN, 



223 



THE LAW BATTERT 

^ — ' fOflKffl*' — ' — — 

The Best Open Circuit Battery 

In every respect, beyond aoy question iivhatever. 



-^^' 



SUPPLAN TING ALL OTHERS. 

I With it J* iiitrodiietioiiy Battery Trouble anil Battery Expense 
become thing-H of tbe past, ^ow aliuoHt uiiiverttallj" uMt*d 
by the Telephone Kxehang^eH of the ivhole country. 

SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 



Single CeUs, 



Only $1^25. 



IIM' 



New II 



F*AT 



«k 



>^T 



Co 



Manttfactubed and Sold by thk 



Law Telegraph Co., 140 Fulton St., New York. 



LECLANCHE BATTEBT. 

(patented.) 



—THE — 



*• I'rinn Bsllcry " Complere. 



Great Telephone Battery, 

THE HEALIZATION 0|f 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries/ 

Free rmtn acid. Emit« no odor. DcM*e oot get ont of order. LmU wltboat renewal from tljc mcmtlif lo 
eeverftl years, according to une. 

ADOPTED AND USED BY 
&11 the Telepliciiie CompAnlei ind JExehukgei In the United 8tiitei. 
Tbe Pt<8in BatUfry \% more easUy and cheiipiy cleauod uiid renewed than any other battery. BeMfare of 
INrRlNGEMKNTS AND WORTHLESS IMITATIONS. 

^\^TY j^enufne Leel»i]ch« Butter}- hiu tli« wordt Plle-I^clanche etAdipcd on the carbOB 
bead, lar and prii^iDi. All otherfl are ftiuHoua. 
*' Pr»m *' ana Porouj Cell Batteries for tale {n any qaautlty. Zinc and Sal Ammoniac of tDpertor quality 

THE LEGLANCHI^ BATTERY CO., 

OR 149 West 18th Street, New York, 

L. G. TILL0T80N & CO., General Agents, 

B 4 7 Dey Street, Ne^w York. 



TT'^i^f'''- 



DR. JEROME KIDDER'S 

ELECTRO-MEDICAL APPARATUS 

ARK THE BEST, iw vtrilkxl by the Many Avrarflfi they Hfive Received, as wol! as the CONTINUKP 
TESTIMONIALS FROM LEADING SCIENTIFIC PRACTITIONERS, 

Theiy are trovertj-il hy lettars-jpatent for Iniprovt^nnents j-entlrring: them ftUf>prior to all others, ackuowledgt^i hy 
awardjs of Flntt I'reniiviRi lit CeiiicTniial ;; ALs^u Flr«t pFenilDxn by Anierleiui Inalttiitet frf^m 
lg?8 to iSWinchmJve; Two Silver Medi&lM vLi Ciuc^iiinJEtl InduAirlal Ex|}0#iilloii, to the F«ll of itHl 
and Two Silver MedalM In Fall of 188^, tl»e biffht'st uwarda f^iven. Also, Sliver Medal at Char- 
li»Bian« (S. C.) Kxlilbttion, Full of 1S*2, GOLU MEDAL wan ftwiirded by Americfui Instil ut« in 
167&, to dlstin^uinh tbe Apparatus as of the Fimt Order of Importance:— 

1, Physician'!^ Office Electro- Medical Apparatus, 

Physician's Visiting Machine, with turn-down Helix* 
Fhvsician^s Visiting Machine (another fonn), 
Oftice and Family Machine. 
Tip Battery, Tcn-Currcnt Machine {sec cut), a most 



Dr. Jerome Kidder's Improved No. 
Improved No. 
Improved No* 
Improved No. 
Improved No, 



perfect and convenient apparatus, the invention of Dr. Kidder. 



WE ALHO MAKE A>"D KEEP ON HAND 



For IllustrHted Cataloffiie, Address: 



SUPERIOR GALVANIC CELL BATTERIES, 

Frorn Six to Thirty six Olbi. 
Alao, ComblAed Gal-vanio and Faradaio AppsratBi ; and an 
IsiproTed Pocket Indmotton Apparatua, 



Jerome Kidder Hanufacturingr Co., 820 Broadway, N. T. 
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f RE fill tELKSBira MWilT 

Is prepared to furmstt Railways, Busli^dss Blocks, Pablk BQlIdif^ and offices generally 

): WITH ; ( 

UNIFORM STANDARD TIME 

At n iow monthly rental accordinjj to the Ifxuaion, style of [mUcitor, .!•:, Addr<f^s, 

THE TIME TELEGRli PH C0» Temple Cpuff, 5 and 7 Beekman St. % V 
Phosphor-Bronze Telephone Wire. 



Mtfltt. 




The STRONGEST, TOUCIIKST. An*l BEST for line wirea of Klectric nnd 
Acoustic Teloi^honiM. WilJ not STKETCU nor KUST. RBS1ST8 8M0KB, 
ACma iod DAMPNB8». TENACITY mora lima POUtt timftsi i\A weiifht 



"W4^ 



Stum 
Gauor. 


DtAJtXTSK^ 


W»WBT 

Pem Mtui. 


Bksakxho 
Stsaix. 


OAl/TtTLATVD 

RBSIOTAJfCE 

PxbMilx 


18 
17 


.058 '^ 
.049 '* 


Aboat <S6 lb«. 


" 105 " 


aOOhnu. 
90 " 



PHOSPHOR-BRONZK KODS, SPKIKG METAI* ANO WIRE, pupcrlor to 0«nnAzi illwr or 
Me lor Xlticlricttl Appuruta*, Already extrtwivrly tt»e<i throughout the roomfy, AitdreM 

THE PHOSPHOR-BRONZE SMELTING CO. (Umtted), 

512 ARCH STREET, PHIU1BEI.PHIA, PA. 

Owneri of the U. 8, Ptaoepfaor*Broiise Piteiita, Sole Mftnnf«ctarer« of Phosphotr-BrocuM In tlio tTntled SUIcr. 



Gelatinized Fibre. 




(Trado Mark.) 



% 



THE BEST INSULATOR KNOWN.^ 



DOPT£D by »11 the 1«a<ltnK Electric Light CompAnleH, A.nd luannfiu^tiirers of 
Elect rlral Ma«hlii«it Iti the Uiilteil Sti4teH, nui a auhNlltute for hard rubber, beJn^ 
» f»r better naii'Cundtictor. more durMble, and contluig; leiiii than half a« nitich. 
8eud for aanipleii, clrculam, and pricen, to 



F. O. Box 2905. 



COURTENAY A TRULL, 

Ko. 1 7 Dey St*, New York* 



;i5^i 



"":^ci'o.::pu^ 



DliianioElcine|!@[)ii\(| 4*,|[ 



Frtr-hWtrd 



SPENCER & CROCKER'S 



These uew au'l yiowfjfuJ port^ihl*' inimiiiueH 
reHemble in style and api>oariinc«^ tlic Fi>M»oh 

eii.' ' ' : [Ktrt/inl iinproi'tfunent^, wheivby 

aij ! r<-utof much greater iiitt'oaity 

ail 1 ai vitioii i« prcHliieed tri7/i //le Jame 

ckari!* ihEin in any injitru merit extant. 

Price, coMipJflf, with one pair of sponge 
•*l««iro(itM4 and flue electrode bandies, a tI&I of 
hl-sutpluite of mercury, and one spoon, S7.50. 

A complete aMortnwnt of Sart^fcal 
Innirutnetit!! made for onr trade by 
-Th'tiiiinfi A' V**.^ Shepard & Dudley. C<m1- 
io<«n Jk JihurtletTatid iitherM, aIho TrUMiea. 
Sum»i>rt«>«, Crutcbeii, Itutterieft* and 
rUHEICiN GOOD-* OF OLK OWN IM- 
PORTATION, i-uriittuntly in Mtovk. Or- 
thopedicMl Apparatus, Etaiitlo titoek- 
lti|f«t etc., made to order. 

WHOL£SAXJi: and RETAIL. 

B^ to ou Haw mmtntid Citalopie, v«iti|« C cti. 




SPE^'CEB & CEOCZEEj Ohio Dental and Surgical Depot, 

117, 119 & 121 West Flftli St., - - Clncrniiatl, Ohio. 



XP»i to U. 8. Mid Cani>da.1 H0I»LCOEB'3 KfiW 



AMPLIFYING^ 
-^TELEPHONES 

For Priiale line*. 
The X«aJta«t and Bmc 




naaa*A4 voliunaof Toa*^ 

^ubclttut- for tb> Kteetrtc T»*^ 

btuiBHi BSH. Work Two 
RvUe*. PrV*. |lo p«F MU 
VM'd with <iiilv. Steel Cable Wire, price 6cti. 

per rotl lllUi<t!ui<Ml circuUrs and le«timo&i»l» cb«1 

free- (Mention Th« Elkctiuciaji.) 



HoUcomb k Oo. , A: water Biulding. CleftUsi 0. 



J. E. LONOSTREET, 

VmnifiLctiirer of 

Telegrapb Instruirjents', 



I 



J 



— 1 ANn ".— 



ELECTRICAL APPARATUS 

Of Kvery Denerlptlon- 

No. 9 BARCLAY ST., 

No-w York. 

CHARLES L. BLY, 

(8ucve»^r to Stkarns & Obobok,) 

Telegraph and TeIspi)oi?e Line eoQtractor, 

M&niifAciiirer and Dealer in 

SlectrlcttJ Inai rumen u and Hnpplh'p. Burglar Alarm 

EXecttic BelJs, AimunciatorB. Wnlch Clock*, 

and Electric Q»m Lighting, 

a? PE ABI. STRgJCT, BOSTON^ >Ia» > 

FOR SALE 

TWO DYNAMO-ELECTRIC lACHIHES, 

Each of &«000 Candle Power, 

Made by J. £. BKAUNSDORF. N«w York» 

IN ooon nuHNiNa ordcb, 

ALFRED F. MOORE, 3d and Race Sts., 

F HILAPI XPHIA. 

ESTABUSHED 1859, 



PXATINUM. 

H. M. RAYNOR, 

aa BOND STREET. NEW TOBK. 

CHARLES C. SHELLEY, 

Ppintep, 

10 h 12 OoUeire Plaoe, uid 66 Puk PIkmi 
NE'W TOBK. 



Specialty:~Piae PetiodiMl aod Pamphlet Work. 



WRIGHT ft BROW^N, 

8olletton of 

AMERICAN AND FOREIGN PATENTS, 

31 FembeTton 3q., Boston, JCiail 

Refer to Chailles WiLXi^JtB* Jr.^ MaoofacliiNf 9f 

Electrical Instrtinienta, BotftOQi 



I 



I 
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A. F. FLEISCHMANN, 

MaDafActorer of 

Electrical Anparatns aDd Supplies 



FOR 



EXPERIMENTS, 

Ho. 27 SOUTH 10th STEEET. Phila., Pa. 

The ADAMS &WESTLAKE OIL STOVE 



^:iii \skmr 



Tlie moet durable luid perfect in Ita cotiBtmctton and 
warklugfl. bend for c«taIogiu% 

THE ADAKS k WE3TLAEE KT^Q CO , 

ChlGaj^o, New Y«rk, B4>itoii, 

81 8TATE ST, lOO BEEKMAK ST. 45 SUMIiBB ST. 
7 B. 14th ST. 



oiftmera'al 
LJiiion Ins. Ca 

(OP LONDON), 

ALFRED PELL, 

I 

Rtsideni Mannget. 

3 7 ^ S9 ^'all Street. 

BERLY'8 

ELECTRICALjIRECTORy. 

With Euglieh, French, Belgian, Euaiian, 

8oot€b, IiiBK Ganadiao, German and 

nnitad States Sections* 



DAVID THOMPSON, 

I MANUFACTURER OF 

gARBONS FOR ELESTRISAL PQRPOSES, 

No. 13 ItUTGER STRKET, 

(Poniierljr Liuh Streeti,) 

NEWARK , N. J. 



fSODays Trial. 

I A Ycrv ConipU-t,-, r,.rn[i:ict :nul K tTl .: J c n t IJttlel 

lOlant Freiicli Buttery, « f^t «nit on Triiil| 
IbvC.t.JONES^fc BRp.,Cino(nnatLpO. 

I fiend lor circuJar and fnenlioii this paper. 



Still iltleg tn THBEfi lAfieiiiMt««> 



1ft.t»00 
Harness arranged both afphabetlriilly 

mul EiiKier trfttlc* lipailiiifSM. 



— :Foa:— 

Electric Lamps and Plates for Batteries. 

We make a euperior carlion for electric 
lampe ; straight^ buruing with a clear white 
Jightf and of the greatest posaibk durability. 

Our Battery Pltites arc the best 
ill tlie market. 



BOULTON CARBON CO., 

Cleveland, Ohio. 



^ Liverpool . 

^■^ AND 

■London and Globe 
■ insurance CO. 

William & Pine Sts,, New York 



Pari ie« dec if itig lo ificrtia^i* ibcir tmdr or j*N>fc#*ionw I 
tnU»r«>i*ti hv (•riiding cirrijljinj will ftod Ihie* Dlrettory. | 
witb {tt» ihoiii'undN tiT uddroiteiH, tDvuliittitk- for ibcir 
pnrpoHe. 

.Senti^ poHt-l^aid, to uuy nfldrum od receipt i^t %%,W^* 
Registry. 10 ceiitft eitro, 

iiEND FOB PttiisPsuTt'rt. Addre«i» 

Cumming & Brinkerhaff, 

Oeeeriil Agents, 

919 East 18th Street, NEW 70BS CtTT. 

Waterbury Brass Co. 



ROYAIi 

(FIRE) 

INSURANCE COMPANW 

Of l«i\eriiool, Etigtaiid. 
Estabnshed 1840. 

HeAcl OlUce Metro|>Dlltan District: 

41 A 43 WALL STREET, Mow York- 

TRUST K KB: 

ADAM NOHRIK^ BKN.T. B, SHERMAN* 

ROYAL PHELPS 

C F. BEDDAIX, M*llAff«r, 

%VM. W. HE^SHAW. AjwH MAiiiic«r. 



F. E. KINSMAN & CO., 

145 BroAdwA7-86 01i«rty Str««t, 

TelEDliQne, TelegraDli and Electric Li£lil 

eUPPLIKS. 

DEALEl^ IN EI^CTiaCAL GOODS, 

Inventorm* and MaHufaetur^r*' AgenU* 



uuwwactvueba or 



WILLIAM LANG, 

Jttmufiichjrer of 

HETAL GOODS. 

TrlmmingB for ElectrioWork a Specialty » 
Ef.ECTRlCAL PURPi>SEH. Cor. So. 6th & First Streets, 

BROOKLYN, E. D, 



SHEET BRAS8, BRASS ROJ>S 
and PURE COPPER WIRE fori 



296 BROADWAY, New York. 
120 EDDY ST., Providence, R. 1. 



Bf illn at Waterlmry, Coim. 



BOSTON AND SANDWICH 

GLASS CO. 

OFFICK AtlD SAMPLE ROO^IS, 

No. 17 MURRAY STREET, N. Y, 

BVnUEaSJtTlD BT 

C. E. L. BRIMKERHOFF. 



W 



CHARLES W. HOLTZER, 

MANDFACTL'Riilli OF AND DEALER IN 

E}LECTRIC/1L#INSTRUMENTS^^&*SUPPLIES. 

Teif^^rapH In»triiiii«ut»f GiilvMnoimnierH, Rheo»t»t»r Electric Llglit Apparatu«««, and 
FizturoH fur ItiOMiideMcent Litrnpn, Klortrlc Ghi» Li^^htlns Ai»parM.tu«e», AnnaD€lalor«t 

BoTiplitr Alnriiiii, Electric n«l]H, mitt ltntterl«^n. 

^ ^«BROOKLINE, MASS,*-^ 

r The Humboldt Library of Popular Science cou tains such stand 
^^ ard works as 

^B •* The Wondere of the Heavens," by Fi^ammarion, (illustrated.) 
^B »» Man*8 Placje in Nature," by Huxle\% (illustrated), 

t 



PARAFFINE WAX, 

Crude wad Beflned. 
For EJeotrical or Chemioal pur pases, by 

the ca4ie^ barrel or oorload. 

:. W. J0N£3« 131 Water St., New York 



** Bdentific Sophisms" (anti-Darwinian) by Rev. Dr. Wain WRIGHT, 
"The Data of Ethics,'* by Herbert Spencer. 
' Oriental Religions," by Rev, On Caird. 
•• Forms of Water,** by Tykdall, (illustrated). 



"* The Origin of Nations/' by Prof, Rawlinson. 

** The Naturalist on the River Amazons," by H. W* Bates. (In 3 

parts), 
*' Town Geology,** by Canon Kikosley; and many othent. 

PRICE 15 CENTS EACH NUMBER. 

Wrilo for a Cfttalo^ue^ or ntnd 1ft ceuU poatn^-e stamp* for % 
^jK'ciim'ii copy, to 

7. TITZQ^MLD k 00., Fabliahdn. 20 Lafajette Flaoe. New Totk. 
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Farthck & Carter, Premium Learners' Apparatus. 




Only $5*00. Kot the Chaapest, 

bat Guaranteed the Beat. ^ 

The PREwrnf L«^RW»»e' ArrAniTtrt Aro OPTfrr 
comprise* the fuimius *'N«'W^ liijint Sonuderr, per- 
fected/' ... dupoat 
ttpkndldl B•tter^ 

ftmction^ for $.:^0u, v^UtiU tiio un uiJ*< UM 

order. The gr<>»t oamber of thc^ in In tut 

U tbti beet teetimoolAl ihAt can bt^ 

Price, Complete Outfit, * Moanyiii advADc«, S5.MI 
" Intimm't without Battery ** •* 4.WI 

" Inatrumeot without Batt«i7« by ItaiU 

Moxiey in ftd Vance, - - - 4«7S 

Hermit tflncea ihonld be mide by P. O. Moncr Ordtr, 

I . i-tered Letter, Dmft or Exprc**, whlcb will Izimrv 
ielivery. Befld f or clrcuUn. 

lU South 2nd St., Philadelphia, Pa., 

MiiTiiifacttircrs and Dealt-TH in Tclc|fTtti*1i, Tele- 
phone ifcfiil JGlectrlcAl Iniitruni«titii »nd >»tip- 
pli«« of every deiiot-lption. St5iid for CwtAlogTH** 
and Circu litre. 

&eDd for our pHceM befare purcluuiitiff 
elsewhere. 



•^ARC LIGHTS.^ 

We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended lo give lights of 
about two- thirds of the power of our usuai size of arc lights. They are fully equal to the ordinary si/e lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights. 



Number of Machine. 


Number of Arc Lights, 


Nominal Candle Power, 


Horse Power Reqtiired. 


1 

1 


10 


I200 
I20O 

laoo 

I200 


6 
II 

35 



Prices of machines and lamps the same as the regular list. Our agents will give vou estimates. 

We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the large orders 
which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by tis has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 

THE BRUSH ELECTRIC CO., 



No. 379 Euclid Avenue, 



CLEVELAND, Ohio. 



STANDARD ELECTRICAL WORKS, CINCINNATI, o. 



Standard Home Xiearner* 



^ 



PRICE* COMPLETE WITH BATTERY 

Book oil iiHtriK'tioti, Wire, &c*, - $3 50 
InHtriinieut, only, .... I^.HO 

Iri8triiinent» wound with fine Wire, - 3.50 
Inst ruin en t, all Bra.ns, ... 5.O0 

liiHtrunient, all Brass, Nickel Plateii, 6.00 
Instruction Baok^ * - - - 15 Ctn* 




Ummi TelEOTti Wire, Stevens' Patent Top Contact Key, 

All Number* and Gradeft. Price, S4.00 Eooh, Posi-pAld. 

*BBACSErS AND PINS, ^' 

GLASS and POUCKLATN, 

CllOSS ARMS, 

OFFICE WIRE, 

Annunciator Wire, 

POLE BINGS, 

POLE STEPS, 

IiECLANGHE I 

^GRAVITY BATTBBIES,<- 
Ofiod rizturtti, Tools. k% 



Top Contact, Top Connect lOti^ 
Non-Stkkiiig, Easy Work hip 
Thorouglily Tested, Viix^ Cniicr* 
sally approve*!* 



Standard Telegraph Key, $2.7A 
Buiiiien Steel Lever *« ;i.00 

Leg^less Kubber Ba»e ** 2/25 

Oiaiit Sounder, • - * :i.50 
Pouy •• - - ;i,O0 

So&d for ninatrated Calat«Km* 



First, a general remark on the chemistry of burning | 
fuel. Every time that a fire is made from solid material, a 
combustible gas is produced, the burning of which gas, 
does the work in hand, so that stoves and ranges are both 
gas producers and gas consumers ; and grossly defective 
and wasteful, at the very best. It is estimated that not over 
eight per cent, of the fuel consumed in them is utilized. 
Indeed, it is not reasonable to expect that Bridget, with 
her crude appliances, and ignorance of scientific principles, 
can make gas for the household, as well and as cheaply, as 
it can be manufactured in large works, expressly constructed 
for that purpose and operated by skilled labor. But let the 
pure element of heat be first prepared with all the facilities 
which science affords, and sent into the house the same as 
flour, she can then use it under like conditions of conveni- 
ence and economy. It is quite as absurd in principle to 
deposit the coal in the cellar^ to be made into gas, by the 
scuttle or shovel full, as it would be to store up the sheaves 
from the harvest field in the garret, and every time that 
bread is needed, thresh out grain enough for a batchy 
and pound it into flour. All that we require from the one 
scource, is the farinaceous, from the other the calorific sub* 
stance. 

The introduction, therefore, of any system by which the 
family fuel can be placed upon the same footing as the 
family flour, and the worthless residuum, with all its evils 
and abominations banished from our dwellings, must estab- 
lish an e|>och in civilization. Nor is it only in our domestic 
economics that the crude fuel plays its role of vice and 
extravagance. In the manufacturing department its infirrai* 
ties are still more conspicuous. There is scarcely a me- 
chanical operation requiring the combustion of coal, in 
which the artisan is not hampered on account of its 
gross and unmanageable nature. At every turn he is called 
upon to solve a double problem — the best mode for the pro- 
duction, and the best mode for the application of his heat; 
oftentimes he is compelled to consume a pound of coal, 
when the gas, which an ounce of it will make, would better 
do the work. 

The first care of the Yonkers Fuel Gas Company, 
m the pursuit of its undertaking, was to seek out a pro- 
cess by which a gas could be made, that would fulfill all 
the conditions required; it must be pure, of high calorific 
power, safe to handle, easy of delivery, and above all> cheap 
of production. After much investigation, these requisites 
were found in what is known as the ** Strong System,*' 
which consists in decomposing superheated steam in asso- 
ciation with incandescent carbon, within an enclosed furn- 
ace or retort. 

It is well-known that water, although an extinguisher of 
fire, is composed of two gaseous ingredients, one of which^ 
hydrogen, is the most combustible of all the gases, and the 
other, oxygen, is necessary to the support of all combustion. 
By adding a third factor, carbon, in the proper proportion 
and under the proper conditions, the product becomes a 
combustible gas, non-luminous, but of the highest calorific 
value. A cheap mode of converting this costless and uni- 
versal element into a fuel, was the philosophers* stone, most 
assiduously sought by scientists ever since the constitution 
of water was known. No results from these attempts, how- 
ever, were realized which would entitle water gas, as this 
product is now commonly called, to a place amongst the 
commercial industries, until within the last few years, when, 
carbureted to impart to it luminosity, it has come into 
extensive use as an illuminating gas. 

Of all the modern inventions for its manufacture, the 
Strong process is unquestionably the most scientific and 
exhaustive. Proceeding upon the economic principle of 
interior combustion throughout, employing an apparatus of 
the simplest and most substantial construction, utilising the 



natural laws and forces, tlie maximum resuJts are obuincc! 

with the minimum means. 

The diagram. Fig. 2, represents the gas generator, of 
which there are two in the company's works at V'onkers, 
each having the capacity of producing 250,000 cubic feci 
of gas per day, requiring but the labor of two men and a 
boy. The apparatus is5j>^ feet wide, I4j4 feet lon^, and 14 
feet in height. It consists of an iron shell lined with fire 
brick. The interior is divided into three equal compart- 
ments, by two fire brick partition walls. The hrst compart- 
ment is the furnace in which the coal is consumed; the 
other two are laid up loosely with fire brick, the interspaces 
being for the passage of the products of combustion, and 
serve as superheaters for the steam. An iron hopper is 
placed over the furnace from which coal dust is discharged 
into it at the proper intervals. The operation of making 
gas is also very simple; a blast of air is applied under the 
hydraulic grate bars, to the coal burning in the furnace 
the first products of combustion (Siemens' gas) are met with 
another blast as they pass into the top of the first super- 
heating chamber; a secondar)^ combustion of great inten- 
sity occurs in that chamber, a large portion of the heat 
being absorbed by the fire brick; at the bottom a third blast 
is introduced, which consumes any combustible elements 
remaining over, the heat being stored up in the fire brick, 
as before, and the waste products finally make their exit 
through a fiue at the top, at a comparatively low tempera- 
ture. After the generator has been sufficiently heated to 
make gas, which in practice is about one hour from the 
starting of the fire, the gas is made in runs occupying tea 
minutes, that is, five minutes for superheating and decom- 
posing the steam, and five minutes for again blowing up the 
heats. The blasts being shut off, and the escape valve 
closed, steam from the boiler is admitted ^ the top of the 
last superheater. Taking the reverse direction of the pro- 
ducts of combustion, it passes down through that chamber, 
up through the first, and over into the furnace, where it 
comes in contact with the coal dust showered down from 
the hopper. Having become superheated to the point of 
dissociation by its passage through the mass of heated fire 
brick, the steam instantly decomposes; the oxygen con- 
tained in it, having a greater aflinity for the carbon of the 
burning coal dust, than for the hydrogen with which it was 
in association, combines with the carbon, forming carbonic 
oxide, and liberating the hydrogen; the resulting gaseous 
product passes down through the bed of incandescent coal 
in the furnace, whereby any carbonic acid remaining in it 
takes up another part of carbon, and also becomes carbonic 
oxide; the gas is then made; it is cooled, freed from ash, or 
other mechanical impurities, by washing, and is sent into 
the holder for distribution; no other purification is required. 
The sulphur is almost entirely eliminated by chemical 
action within the furnace, and goes off with the ash; the 
gas is evolved with great rapidity, due probably to the 
instantaneous decomposition of the coal dust. From 3,000 
to 3,000 cubic feet are made at each run; 70,000 cubic feet 
are obtained from one ton of coal, one third of which is 
coal dust, and improvements in the apparatus are being 
made, \Vhich it is expected will still farther increase the 
yield. 

The most striking advantages of the Strong process are : 
I St, The extreme rapidity with which the gases are genera* 
ted in large volumes ; 2d, The variety of materials which 
may be employed, and their low cost, as coal or coke in the 
furnace, coal dust or peat in the hopper, or a liquid carbon ; 
3d, The remarkable purity of the product, and its high cal- 
orific power ; 4th, The economy of apparatus and labor 
involved. New features of the process will be a gas boiler, 
for generating the steam, and the gas engine for driving the 
blower. 
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Analyses, hy Dr. Gideon E. Moore, prove that the unpuri- 
fied gas contains less sulphur than is generally found in the 
purified ilhiminating gas. The percentage of non-combus- 
tible constituents is also extremely small, as will be seen by 
rlhe following table of composition : 

jVan -Co m huMtibh , ComhuMiihU, 

Oxygen, - - 0.77 Light Carbureted Hydrogen, 4.11 

Carb^jniL' Ackl, - 2.05 CarlxinJc Oxklc. - - 35,08 

NilToj-cn, - - 4.43 Hydro^'en, - - - 54.76 

This product will be recognized as representing the best 
mixture for calorific purposes known to science. 

According to Dr, Moore, the specific gravity of this gas 
is 0.5408, air being unity; 1,000 cubic feet weighs 41.16 
Jbs., possessing the theoretical healing effect of 362,115 



cnce of 8,253,1 19 units, or 34 per cent, in favor of the gas. 

In heating a room with coal, 100 lbs. would retiuire at 
least tStOoo cubic feet of air for its combustion, and would 
develop 650,000 available heat units ; under the same con- 
ditions, 2,000 cubic feet of gas made from 64 lbs of coal, 
would develop the same amount of available heat units^ and 
would require but 5,000 cubic feet of air for its perfect 
combustion; consequently, the net result of heating by gas 
would be three times as great as that of the coal, and, put- 
ting the coal at $5,00 per ton, and the gas at 50 cents per 
1,000, would make the difference of cost 35 cents in favor 
of the coal, which would be more than counterbalanced by 
the collateral advantages of the gas. 

One and three-quarters cubic feet of this gas, per volume, 
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I'k;. 2, — iNiKRtuR Plan of Strong Gas Generatok. 
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Vertical SectioQ at CO* 



Foint o( contact of steam and coal dust. 

Perforated tiling. Y, Escape and steam valves. 



W, Hydraulic grate bars. 
Z, Hopper for coal dust. 



units, of which 90 per cent, would be realized in practice. 
One cubic foot requires for its perfect combustion, 2.47 cubic 
feet of air. A pound of coal requires from 150 to 200 cubic 
feet of air. 

We, therefore, have a reliable basis of comparison be- 
tween the practical heating value of this gas and that of the 
>al consumed in making it. One ton (2240 lbs.) of anthra- 
atecoal possesses the theoretical heating power of 29,120,000 
sits, of which, in practice, under ordinary conditions and 
continuous use, as in the generation of steam, only 50 
ZT cent, 14,560,000 units would be realized. The 70,000 
^ubic feet of gas, made from a ton of coal, represent 
f5»347»9io heat units, which, in practice and under equal 
_ ^nditions as to radiation and continuous use, will produce 
the heating effect of 22^813,119 units, there being a differ- 



possesses the heating power of one foot of illuminating gas, 
but its superior flame intensity, which is 900 degrees higher, 
fits it for a class of work, entirely beyond the capacity of the 
latter gas, 

This gas is sold in Yonkers at 50 cents per 1,000 cubic 
feet. The company has about four miles of street mains, 
and fifty consumers. It is used for the following pur- 
poses : 

In hotels, restaurants, and private families, for cooking; 
in hat, carpet and other factories, for heating irons, glue, 
&c. ; by jewelers and tinners, for soldering; in foundries, 
for baking cores; in bakeries, for baking purposes generally; 
for drying ; in a wheelwright shop, for setting tires ; by 
druggists, for preparing medicines ; by barbers, for heating 
water ; for wanning stores, offices, and dwelling apartments. 
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In every case where it has been used, it has given perfect 
satisfaction, and the demand for it is steadily increasing. 
For many uses, it proves to be much less expensive than the 
first cost of coal; and for nearly all the heating purposes, at 
50 cents per 1,000, with proper appliances for burning it, 
the expense will not exceed that attending solid fuel. Al- 
though it has been in promiscuous public use for nearly 
three years, not the slightest accident has been caused by it. 
Its character, therefore, as a safe, cheap and efficient heat- 
ing agent may be considered as established. 

For cooking, it is simply superb. It does not blacken, 
nor even tarnish the brightest utensils, and meats broiled by 
its flame are not impregnated with odors or charged with 
hydro-carbon deposits, as in the case of illuminating gas. 

The company has perfected systems of warming en- 
tire houses, by means of steam and hot air, generated by the 
gas, which will be put in extensive operation the coming 
winter. 

Exhaustive experiments have also been made with it in 
melting glass, reducing ores, puddling, making wrought iron 
and steel directly from the ore, welding, and in many 
other metallurgical operations, for all of which pur- 
poses it has been found to be admirably adapted. But one 
of the most important applications thus far made of this gas, 
and which will be of especial interest to the readers of The 
Electrician, is for motive purposes in the gas engine. The 
utmost attention has been devoted to the department of 
power, and the success obtained is so wonderful as to seem 
almost incredible. 

After long experimenting, an engine has been produced 
that possesses all the requisites of a perfect gas motor. It 
is the invention of L. C. Parker, Esq., formerly of Robinson, 
Kansas. Patented (by re-issue) February 20, 1883. 

Some of the principal features of this engine, and which 
distinguish it from all others, are the following : The valve, 
which admits the explosive mixture of gas and air into the 
cylinder, is placed within the head of the cylinder, and is 
kept in its seat by the internal pressure. It is actuated by 
a cam, and only moves when it is not under pressure. It 
consists of a simple plate of cast iron, about the size of a 
man's hand, having two ports, one for gas, the other for air. 
At the time of explosion, this valve is stationary, and the 
greater the force of the explosion, the more firmly it is held 
in its position, and the tighter it closes the ports. The fric- 
tion incident to its operation is, obviously, almost null. 

Another novel feature of the engine is the auxiliary 
chamber, of which there may be one or several, located 
on the cylinder, and communicating with its bore by 
ports, which are covered and uncovered by the piston in 
its travel. As the explosive mixture is admitted into the 
cylinder, through the valve above described, which occurs 
when the piston has completed its outward stroke, a portion 
of the mixture fills the auxiliary chamber, or chambers, the 
return stroke of the piston compresses the charge, separating 
the portion in the auxiliary chamber, or chambers, from that 
in the body of the cylinder, by passing over and closing the 
ports between them. The portion of the mixture remaining 
in the head of the cylinder, and which may be termed the 
firing charge, is first exploded; the piston moves on a little 
and uncovers the ports of the auxiliary chamber, or cham- 
bers, when the power charge contained therein is also igni- 
ted by the flame produced by the combustion of the first, or 
firing charge. Thus a sustained impulse is imparted to the 
piston throughout its entire stroke, by a succession of explo- 
sions, and a continuous power is developed as uniform and 
efficient as that of steam ; the auxiliary explosions occur- 
ring when the crank has its greatest leverage. A coil of iron 
or copper is also attaohed to the head of, and moves with, 
the piston. This attachment serves many important purpo- 
ses. It absorbs, and thus retains, within the bore of the 



cylinder, a large proportion of the heat resulting from the 
explosions, which would otherwise go into its walls, and have 
a tendency to overheat it; very little water, consequently, is re- 
quired in the water jacket. As the coil is at its remotest point 
from the head of the cylinder at the time of charging, it docs 
not in any way obstruct the entry of the charge, but as soon as 
the inlet ports are closed, it is forced back, highly heated as 
it always is, through the midst of the charge, thoroughly 
mixing, heating and compressing it, and rendering the ex- 
plosions effective to the highest degree. But for this coil, 
the compression in the auxiliary chamber, or chambers, 
would be less than that of the firing charge. Its action, 
however, is to displace from the bore of the cylinder, and 
transfer through the lateral ports, a much larger portion of 
the mixture than would otherwise enter, as the piston exer- 
cises the compression. Thus the principal part of the power 
developed is due to the subsequent explosion, or explosions. 
This coil also greatly aids in expelling the products of com- 
bustion, and improves the exhaust. 

Another and unique device is the igniter; the prim- 
ary or firing charge is ignited by electricity; the current for 
this purpose is generated by a miniature dynamo, forming 
a part of the engine, and operated from the crank-shaft; 
the conducting wires are carried into the cylinder through 
insulators; at the proper time for ignition, the circuit is 
broken by appropriate mechanism, instantly ])roducing in 
the midst of the firing charge a spark about as large as the 
head of a pin, but intensely vivid and powerful. Besides 
the economical advantages of this mode of ignition over 
that of the gas jet, which moreover is liable to be obstructed 
or blown out, the spark is always certain to produce an 
explosion, and is an absolute safeguard against fire; not 
even a match being required to start the engine; a turn of 
the fly wheel produces sufficient current to set it in motion; 
further, it secures a uniform speed of the engine at all times, 
because it admits of an explosion at every power stroke of 
the piston, the engine being governed by increasing or 
diminishing the quantity of gas in the mixture, which is 
most effective when composed of one part of fuel gas to six 
parts of air. This characteristic of the engine especially 
adapts it to electric lighting, in which use the igniting spark 
may also be taken by a shunt, from the large dynamo; the 
jet igniting plan requires the charge to be cut off entirely 
for one or several power strokes, in order to check the 
speed if the work is reduced, this necessarily causes fluctua- 
tion of the power. 

The following drawing of the interior plan of Parker Gas 
Engine will more clearly illustrate the invention. 

One of these engines has been running in the company's 
works for several months; the diameter of the cylinder is 
5J^ inches; stroke of piston, 11 inches; speed, 250 revolu- 
tions per minute; fuel gas consumed, 240 cubic feet per hour; 
it runs 28 Maxim incandescent lamps up to standard, and 
has a considerable surplus of power; the lights are perfectly 
steady, and are pronounced by experts as fine as any they have 
ever seen. The following cut. Fig. 4, represents the engine. 

The inventor of this remarkable machine, seems to have 
had in view throughout, simplicity and economy of con- 
struction; utilization of all the forces; saving of friction. 
The comparative tests thus far made, warrant his claim that 
it will produce from 15 to 20 per cent, more net power, 
from the same amount of gas, than any other gas motor 
in use. Engines of 25 horse-power, having a double 
cylinder upon one bed plate, with the pistons connected by 
a cross- head, and having one rod and crank shaft, are now 
being built expressly for running dynamos; this mode of 
construction will ensure a power stroke at every revolution 
of the (Tank, and will greatly increase the efficiency and 
economy of the machine. They will also be made down to 
a man-power for running sewing machines, and other do- 
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meslic apparatus. The tests also establish that fuel gas is 
the natural element for the gas engine; that although it 
can be successfully operated with ordinary illuminating gas, 
it runs much better with the fuel gas, and for the following 
reasons: 

ist. The large proportion of hydrogen which it contains 
(55 per cent.)» gives it great avidity for combustion, insur- 
ing prompt and uniform ignition, under a high rate of speed; 
2d, Containing no hydro-carbons, there is no deposit to clog 
the pipes, valves and cylinder; the inside never requires 



and is a result far exceeding that which can be realized in 

the best compound marine steam engine. Assuming that 
10 incandescent lights of t6 candles each, can be gotten 
from each horse-power (which is already attained)^ we will 
have 22,400 from 70,000 cubic feet of gas, which at the cost 
of manufacture, 10 cents per 1,000 cubic feet would be 
$7.00. 

Contrast with this, the most favorable statement that 
lighting by gas will admit of; the same number of jets 
22,400, of like candle power, burning 5 cubic feet each per 
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A, Cylinder, 

B, Piston. 

C, C. Auxilmry chamber. 

D, Exhaust port. 



I'iG. 3. — Interior Plan of Parker Gas En^-ink. 

E, Gas port. I. Valve and seat. 

F, Airport. J, Cam wheel 

G, Water space, K, Valve, 
H, Cylinder head. 
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cleaning; 3d, The explosions are not as violent, and do not 
over-heat or over-strain the engine; 4th, Its much greater 
economy. 

In the Parker engine of large size, it will be perfectly 
feasible to obtain one horse-power per hour for every jij-^ 
cubic feet of this fuel gas; this would amount to 2,240 horse- 

rhour, from 70,000 cubic feet, the product of a 



hour, would consume it2,ooo cubic feet; cost of putting 
same in holder, 50 cents per 1,000, §56,00; difference in 
favor of the electric light, $49.00. And this is giving the 
gas light companies the benefit of the same cost of plant, 
when theirs is much more expensive. 

The reason of this great disparity is quite apparent; 
it is heat that produces the light in both cases; the heat 
contained in the fuel gas, is by mechanical force instantly 
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converted into the pure element of light; all the combus- 
tion occurs in the cylinder of the engine; the product is 
power; this power applied to the dynamo induces the elec- 
tric current, which being suddenly arrested by the non- 
conductibility of the carbon filament within the lamp, is 
transformed into light. The only loss of heat energy in the 
entire evolution, is that caused by radiation and friction, 
which is comparatively small. It is, therefore, a strictly sci- 
entific and logical method of obtaining artificial illumina- 
tion — incandescence without combustion. 

The light of the gas jet, on the other hand, is due to 
minute particles of carbon or illuminants in combination 
with the non-luminous, combustible base called the diluent, 
which, when it burns, consumes and renders incandescent 
the illuminants, and the amount of light resulting is greater 
or less according to the heating power of the diluent, and 
the richness of the illuminants. The heat evolved by the 
combustion is entirely lost, sacrificed. * Light only is wanted, 
but heat must also be taken and paid for in the account, 
and oftentimes people prefer to be incommoded by the ab- 
sence of the light, rath«r than by the presence of the heat. 
The sum total of this waste is enormous, and abundantly 
explains the discrepancy shown to exist. The number of 
available heat units in the 112,000 cubic feet of illumina- 
ting gas is 53,876,624, as against the 22,813,119 of the fuel 
gas burned in the gas engine. Consequently, there is a net 
loss of 31,063,505 heat units, and coming from a source 
much more expensive. In arc lighting, reckoning one 
horse-power to a lamp of 2,000 candles, we would have 
4,480,000 candles, equal to 280,000 gas jets, or 1,400,000 
cubic feet of illuminating gas. 

It may be claimed that the illuminating gas itself, 
could be used in the gas engine and generate as much light 
by electricity as it would make if consumed at the burner. 
This is probably so, but carbureted gas is no more fitted 
for the cylinder of a gas engine, than water from a mud 
pond is for the boiler of a steam engine ; the small per- 
centage of illuminants, about 5 per cent., although they 
may double the heating power, quadruple the cost; and it is 
contrary to the rudiments of economy to manufacture one 
illuminant, and use it as a means to produce another. 

When it is considered that a city or village can be lighted 
by electricity produced at this rate by a fuel gas and power 
plant, occupying but a tenth part of the area of illumi- 
nating gas works of equal capacity, and without laying a 
foot of street main, it will be difficult to find a reason why 
lighting by electricity should not become universal. When 
it is further considered, that after the business of electric 
lighting is thus established, fuel gas will only have entered 
upon its career of usefulness; that the great fields of heat- 
ing and power still remain to be exploited; that a thousand 
feet of it will be consumed to every one foot of illuminating 
gas, it seems incomprehensible that gas light companies 
should notperceive where their true interest and safety lie, 
and with one accord adopt this great improvement, which is 
the key not only to electric lighting, but to the whole situation. 
This is their true function, and they must either accept it or 
abandon the business. " II faut qu'ils se soumettre oii se 
demettre." Electricity will exi)lode gas every time, but gas 
will not explode electricity once; better, it will make it, and 
the sooner they go to making it, the better it will be for 
them and for their customers; and the sooner that bitter 
controversy, which has been so long going on between their 
various factions, as to which kind of illuminating gas con- 
tains the most poison ? or, as they themselves put the question 
before the public, whether it is more dangerous to be 
drowned in ten or twenty feet of water? will cease; and the 
whole gas world will be at j)eace. It would reijuire a new 
order of inventive talent to cause any serious accident with 
the incandescent electric lamp. 



This simple, dangerless, inexpensive but efficient gas 
motor, is automatic in all its operations; noiseless, cleanly, 
and even ornamental ; it can be started and stopped in- 
stantly by anybody, and placed anywhere. 

We have given some of the advantages of the system in- 
augurated by the Yonkers Fuel Gas Company^ all the factors of 
which are now perfected and ready for utilization ; and it 
promises a solution of some of the most difficult and im- 
portant engineering problems of the day. 

The time, probably, is not far distant when the trains of 
the elevated railway, and East River bridge, and even the 
horse cars, will be propelled and lighted by electricity, gen- 
erated by means of fuel gas and the gas engine, and heated 
with the same universal agent. Indeed it does not require 
much of an effort of the imagination to see this gas manu- 
factured at, or within the mines, and delivered into the 
cities on a scale that will make it almost as free as air or 
sunshine. 

It is only a question of capital and engineering skill to 
construct a pipe line from the coal deposits of Carbon 
County, Pa., which will transfer their treasures of carbon, 
in the form of this gas, into the city of New York. 

A line, adequate to the supply of all our domestic and man- 
ufacturing wants, could probably be built for the cost of the 
transportation of the coal for a single year It could be 
furnished at a price so low that the city's garbage would be 
consumed by it. 

Extravagant as this project may at first seem, it is far 
from being Utopian; more gigantic and difficult, and we may 
add less beneficial, undertakings, have been accomplished. 
The only, the vital question is, will it pay t Let capital be 
satisfied on that point, and the work may be considered as 
already done. 

As the conductors of a journal devoted to science and 
improvement, we feel that it is our duty to record the pro- 
gress thus far made in this new direction, and to indicate 
the possibilities of the future. From some investigation at 
the various industries at Yonkers, where the above system 
has been introduced, the highly influential and wealthy 
character of its promoters, and the facts and figures 
furnished us in regard to it, we are led to believe that 
we are upon the threshold of a revolution in the physical 
economies, that will transcend in its consequences all those 
of the past, and mark a new era in the world's history. 
Furthermore, that the master spirits of this revolution 
will be these two kindred elements of power, Fuel Gas and 
Eieciriiiiy, 



Sir F. a. Ahel, F. R S., in a recent lecture at the Institution 

of Civil Kngineers in London, on ** Electricity Applied to Explosive Pur- 
poses," said : *• In the United States the subject of the utilization of elec- 
tricity as an exploding agent for war purposes was being actively pursued, 
and important improvements in exploding instruments, electric fuzes and 
other appliances had been made by Smith, Farmer, Hill, Striedinger, and 
others already mentioned, while no individual had contributed more im- 
portantly to the development of the service of submarine explosions than 
General Abbot, of the United States engineers." 

At Tin: Southern Exposition, which will be opened August 

1st, at Louisville, Ky., the main building will be lighted by 4,600 Edison 
incanilescent lights of i6 candle jwwer each; nine engines will furnish 
power to the shafting, viz: one Reynolds-Corliss, 500 h. p.; one Porter- 
Allen, 275 h. p.; one Harris-Corliss, 200 h. p.; one Taylor, 100 h. p ; 
three Arniingion & Sons, 400 h. p.; one Westinghouse, lOO h. p.; and 
one lUickeye, kx) h. p. 

Oscar Wilde, in his recent lecture in Ix>ndonon ** Impressioas 

in America," said, that "the ]>eautifiil he found where the Americans had 
le.'isl striven for it, in their great bridges and their perfectly beautiful us« 
of the electric light. 
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THE FUTURE ELECTRICAL ENGINEER. 



^^ AA/^ ^^^ *^^*^ following, on the above subject, from our English 

I '^ V cotcmporarj-, 71u AUchanUal IVorU : 

I Until the advent of the improved dynamo-clcctric machine^ the study 

I of dectricity was practically confined to the physical laboratory. Tclc- 
jjniphy aside, there was little commcrdal application of ihc agent; and it 
has arisen that now that the necessity has arrived for carrying into prac- 
tic;tl operation the inventions and elaborations of scientists, the right men 
to do the work are wanting. For the most part electricity has to com- 
pete with agents already in possession of the field under the control of 
men wjio have had a long practical training and experience, and know 
cjcactly what to do and how to do it to the b«st advantage. It is, there- 

Plorc, iajf»ortant that those who essay competition should be able to devote 
a similar knowledge and experience to the business before anything rc- 
icmbling the fullest possible success can be achieved. Lacking the?e 
qualifications there must be a loss of economy, a liability to avoidable 
accidents, and an unpreparedness for every emergency that wilt be fatal 
to the sj'stem. 

Electric lightings or spcnking more broadly electric engineering (as 
distinguished from telegraph engineering)^ has sprung into existence so 
rapidly and has extended so widely, that the directors of the numerous 
^^^ompanies have been obliged to secure the services of all manner of men. 
^^plt has been a sufficient qualification, in many Instances, if the candidate for 
I employment could prove that he had been in the employment of the post- 
|i office telegraph department, the cable companies, or some of the extin- 
guished telegraph companies, in any capacity whatever. Now we hold, 
^^ and shall shortly endeavor to show, that estimable as these men may be, 
^^knd competent for the work they have abandoned, yet, so far as regards 
^Kftin^-ienihs of them, they are the most unsuitable men that could possibly 
be selected for the work. A better class of recruits are those who have 
distinguished themselves in technical and scieniitic examinations, and 
therefore produce evidence of training and ability, but being young they 
Uck experience. The experience, however, even if they were grey-t)eards, 
could not have been actjuired. so that the only practical objection is their 
youth. Others who have rushed in with the best intentions, have been 
tmined as mechanical engineers, and these men, as a rule, fare more suc- 
cessfully than the rest. The ranks beyond those specified arc composed 
of all sorts and conditions of men who have assurance enough, and influ- 
ence to obtain an appointment, but whose total want of all the necessar)' 
qualifications is lamentable. We do not blame the directors, for with 
Ihcm it has generally been *' Hobson s choice,** nor do we blame the 
army under them, for it is possibly as good a one as could be obtained at 
present, save and except the company of tel<^aphisls, There is, we 
find, in connection w*ith nearly all the compiinies, an electrician and an 
engineer. This amounts to some such arrangement as would exist in a 
gas company, if instead of an engineer running the works on his individual 
authority, there should be a chemist and a mechanic, whose dudes and 
responsibilities would continually overlap each other. Obviously the 
enginecT should also be an electrician, and have the sole working control 
—in other words, the manager of a successful concern must be an electri- 
cal engineer, just as in an engineering establishment the manager must be 
a mechanical engineer. Thus the divorce of scientific from technical 
knowledge, implied by the existing arrangements, cannot be cfTcctcd with- 
cmi imperiling the future. 

The electrical engineer of the future must have a sound practical train- 
ing in the schools and shops » and more especially in the latter. He must 
be well grounded in the physical sciences and in mechanics, for he will 
have under his control complicated engines and machinery, and in their 
installation will have to be prepared for unexpected contingencies. He 
must t)e able to select the best engines and boilers for his purpose; to put 
them down, and design the best means for driving his machines; b>c pre- 
pared for break downs, with the best means for preventing and remedying 
them without calling in the advice uf his brother, the mechanical engineer. 
In hydrostatics and pneumatics, because of the analogies existing between 
*hcsc and electricity and magnetism. In sound, light, and heat, for a 
amilar reason. In electricity and magnetism, in order that he may be 
(pguainted with the basic theory of his profession, whatever it may happen 
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to be at the moment. Besides all this, he must be a fair mathematician, 
and have a tittle more than a smattering of chemical knowledge. 

The existing mechanical engineer, of the modem type, undoubtedly 
possesses the greater number of the qualificarions we have indicated, and 
is therefore, for the present, the best man for the post, and the future 
electrical engineer will be essentially a mechanical engineer, with one or 
two additional qualifications. We have, in the course of our varied duties, 
had to inspect many electrical installations, and have repeatedly been 
impressed with the wide difference between them. In a few, a very few, 
instances there existed prominent evidence of special knowledge and 
ability. The boilers were of the best construction, and of high efficiency, 
the engines using the steam economically, and having a highly sensitive 
governor oj>erating a cut-off valve, the belting free from lap joints and 
cover pieces^ the machine carefully insulated, and in a perfectly dry posi- 
tion, the leading wires, for the most part invisible, but where obvious, 
carefully protected and insulatcd^ — ever)'thing about the place clean and 
orderly, an inspection of the brushes and commutator showing no undue 
friction or sparking. On the other hand, we have had evidence before us 
of the grossest and most culpa:l/le ignorance in installations, where any 
boiler and engine that could be obtained were put down, the only condi- 
tion being cheapness; the engine with an old fashioned pendulum 
governor and single slide valve, greasy, rusty, and rheumatic, knocking at 
every joint, and leaking steam till the atmosphere of the room was salur^ 
ated; old style leitthcr belts, clumsily laced, with as many joints as could 
conveniently be got in the length, the commutators ploughed into deep 
grot>ves with a little heap of copper dust and oil below it, the brushes 
sparking as if the efficiency of the machine was denoted by the brilliancy 
of the local fireworks, the leading v^ires in graceless festoons, and in many 
places bare of insulation, and having simply looped and twisted joints; 
while the circuits and lamps were clumsily arranged and maintained with 
the apparent idea that it was desirable to get " earth " both to the wires 
and on and in the lamps. In every case we have endeavored to obtain 
the qualifications of the party responsible for the installation, and almost 
without exception we have found that the first cited were under the con- 
trol of men who had obtained their training as mechanical engineers, while 
the other examples were in charge of men who had been plumbers, 
joiners, linesmen, stokers, laborers, warehousemen, auctioneers, clerks, 
or electricians. 

For electric lighting and transmission of power, as wc have attempted 
to show, the conditions are so different from those of any previous appli- 
cation that a new set of men is indispensable, '^o employ men who have 
everything to learn, and to forget all they know, as has been too fre- 
quently the case, is simply to court failure and disaster. The sooner Ihc 
directors of the companies team this practical lesson the better it will Ik 
for their shareholders, their customers, and the public. 



Heur Bri;n!<er, the superintendent of the .Austrian tele- 

graphs, recently delivered a lecture on dynamo-electric machines, in which 
he expressed his deliberate opinion that the entire science of engineering 
is being revolutionized. These machines, he said, not only con%*crt the 
power of a rotating motion into electricity, but they are able also to recon- 
vert clcclridty into working energy /Vs the most perfect solution of this 
problem the lecturer spoke of the machine put up at Munich by Marcel 
Deprei, which conveyed the power, produced by a steam engine at Mie*- 
bach, to Munich, a distance of 35 miles, by means of an ordinary iron 
telegraph wire. On this subject Ilerr Brunncr spoke in llie following 
words \- — ** It would be difficult to over-rate the imporUnce of this inven- 
tion. By it coal is. or will be, superseded. In future it will be possible 
to turn the power of waterfalls to account from the very source, whilst at 
this moment these streams run away unused. Every drop of them may 
be gathered up in turbines, which set dynamo-electrical machines in mo- 
tion, These in their turn, carry the accumulated energy, vid a tele- 
graphic wire, into a factory, where it is turned to account for working lite 
main shaft or lighting the work rooms. Lastly, there will he nothing out 
of the way in turning electric energy to account for domestic uses, such as 
getting upstairs, working a sewing machine, washing, ironing, &:c., nay, 
even a piano might be played by electricity.*' 
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THE THEORETICAL AND THE PRACTICAL 
ELECTRICIAN. 



ONE of the most curious phases of the electrical 
situation is the division of electricians into 
two classes, the theoretical and the practical. 
That such a division has, in fact, taken place, 
can be found by listening to the conversation of any 
group of electricians, or by following the discussions 
in the technical papers; for the terms "theoretical" 
and "practical," as applied to men, will be found to con- 
stantly occur. As a rule, it will be noticed that the word 
"practical," is used as one of praise, and the word "theo- 
retical," as one of depreciation; the former being used as 
synonymous with " efficient " and " reliable," the latter as 
synonymous with " visionary " and " unreliable." It will 
also be noticed that every electrician desires to be desig- 
nated as a practical man, and that, even if he is well 
acquainted with the fundamental principles underlying all 
the practical applications of electricity, and even if he- 
applies them daily in his inventions, his writings or his ex- 
periments, he yet seeks to conceal this fact, or, at least, is 
careful not to mtrude it; and endeavors to give the impres- 
sion that all of his work is eminently and purely practical. 

That such a state of things should exist, will seem very 
natural to one who considers the causes which have oper- 
ated to develop the practical applications of electricity so 
rapidly and so successfully. For, while the physical phe- 
nomena underlying the action of dynamo machines and 
motors, have been understood by scientific men for many 
years, yet these scientific men have done little to make 
their knowledge of much real benefit to mankind. In 
almost any book on physics, written years ago, there will 
be found complete and clear explanations of the develop- 
ment of electromotive force in conductors, and the quan- 
titative laws controlling it — a subject very little understood, 
even now, by many intelligent practical electricians. The 
action even of motors was well understood upon all points 
except the useful ones, and scientists made very refined 
measurements of the forces used and the work expended 
and returned in converting electrical into mechanical 
energy, and vice versa. The electric light, also, was used in 
laboratories, both in the arc and the incandescent forms — 
and yet it was by practical men that the application of the 
dynamo to the electric light was actually made. 



This certainly seems to indicate the inaptitude of the 
purely theoretical mind to grapple with practical applica- 
tions; and, on the other hand, the well known ignorance of 
many successful inventors seems to indicate both the inap- 
titude of the purely practical mind to deal with theo- 
retical questions, and the lack of any necessity for so 
doing. 

In very many cases, it cannot be doubted, a disposition 
to go into abstruse calculations is, not an advantage to an 
electrician, but a positive disadvantage, because the practi- 
cal ends to be secured are apt to be forgotten in the maze 
of speculations in which the mind becomes involved. It is 
a well-known fact that the best navigators of ships at sea 
are often very inferior mathematicians, and that mathema- 
ticians of high scientific attainments frequently do very 
poor work in navigating. The reason for this is sometimes 
difficult to grasp; but it will become plain, if one notes how 
easily a man may, in carrying out his calculations to a high 
degree of refinement, become so absorbed in the intellectual 
effort, as to become careless in the most simple parts of the 
calculations where greater quantities are involved, and so 
make a mistake in simple addition, whic|^ will affect the 
accuracy of the result far more than the calculus with 
which he was endeavoring to make it needlessly exact. 

But, on the other hand, it has been found that it is best 
for navigators to possess a thorough knowledge of the 
science of navigation, for the reason that circumstances 
often arise under which it becomes impossible to work by 
" rule of thumb," and it is found necessary to reason from 
first principles. In the same way, it is coming to be be- 
lieved, it is best for electricians, especially those having 
the control of large interests, to be — practical men, of 
course — but, to a certain extent, scientific men, too. The 
gradual change that has come over the periodicals devoted 
to electricity is an indication of this; for, while a few years 
ago, the matter contained in them was, from a scientific 
point of view, of the most elementary kind, we now find in 
them work from the hands and brains of some of the ablest 
scientists of the age; and it is not an exaggeration to say 
that the matter found in their pages is of a higher intel- 
lectual order than that of almost any other class of peri- 
odical. The fact that their circulation is constantly 
increasing, instead of diminishing, shows that the scientific 
method is regarded with favor by their readers; and the 
numerous letters received from these readers, containing 
original ideas and calculations, shows that they themselves 
are coming to regard the subject from a scientific point of 



view. 



It is believed, then, that the division between theoretical 
and practical electricians is daily becoming more and more 
narrow, and it is to be hoped by all well wishers of electri- 
city, that it will become very narrow indeed. As the prac- 
tical requirements of electrical systems become more appar- 
ent, it is to be hoped that scientific men will turn their keen 
and well stored minds from the contemplation of abstruse 
questions, and will give the world the benefit of the knowl- 
edge they possess; and it is also to be hoped that, as the 
dependence of all electrical applications upon scientific 
principles becomes more apparent, practical men will seek 
to reinforce their foresight, ingenuity and skill with a sound 
and clear comprehension of the principles of which their 
work is the application. 

It may be stated that electrical science has now passed the 
qualitative stage, and reached the quantitative. A very few 
years ago, an inventor's fortune would be made, if he could 
devise any slightly new combination whereby he could prod- 
uce an operative electric light or dynamo; while now, it is 
not only necessary for him to do this, but also to prove that 
his apparatus accomplishes more work per pound of fuel, or 
else does the same work more advantageously, than any 
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other. A few years ago, it was not considered a matter of 
much importance to provide for the distribution of electricity 
to consumers after it had been generated; while now it is 
essential to calculate to a nicety the loss of heat in the 
mains, and lo |>roportion the amount of copper in the con- 
ductors to the requisite strength of current. Economy is 
the great test of every enterprise in this commercial age; 
and it can be given almost as an axiom, that wherever in 
great matters the question of economy must be considered, 
there we shall find an absolute necessity for exact and care- 
ful calculation, and therefore, a pre-existing necessity for a 
sound and clear comprehension of the principles upon 
which electrical science rests, and the quantitative laws con- 
trolling them. 

It is believed, then, that the enlightened electrician who 
desires to attain the foremost rank in his profession, will 
not devote himself wholly to the scientific and theoretical 
branch of the subject, nor yet wholly to the practical 
branchy but will seek to combine ihe two in the most 
uieniific ^n^ practical manner. Remembering that whatever 
is really true in theory must be absolutely true in practice 
also, or else the theory is somewhere wrong, he will endeavor 
to gain from scientific books a clear comprehension of 
principles, and will try by careful observation in daily life 
to see the best modes of applying them. Above all, let him 
not despise the purely scientific man, because he is not able to 
practically apply his knowledge, remembering that, after all, 
the present development of electrical science is due primar- 
ily to men like Faraday, who worked in the mines of 
physical science, and left to others the task of bringing their 
discoveries out into the outside world of practical life, and 
fitting them to do good to men. Expectant of no reward 
but the intellectual pleasure of grappling with the mysteries 
of the universe, such men toiled (and are still toiling) often 
in obscurity and poverty, while others reap the rewards of 
v/ealth and fame that fall to the successful inventor. 



THE TELEGRAPHERS' STRIKE. 
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THE strike of telegraphers is the most important event 
of the kind in the electrical history of this coun- 
try ; it also presents new phases of the relations between 
capital and labor It has the great advantage over every 
other strike of making people think, business men suffer 
serious losses; the whole community, in fact, have begun 
lo see that there is after all a great solidarity in the life of 
to-day, that the interests of all classes are indissolubly 
bound together — we cannot ignore the meaning of the 
words— commonwealth and commonweal. 

The fact that most important public interests, that the 
very life of the trade and commerce of this vast country, 
are now practically in the hands and at the mercy of a 
few individuals, is beginning to attract serious consider- 
ation, not unmingled with alarm. That such a false con- 
dition of affairs, can long continue without provoking great 
evils, we do not believe. With all our progress in material 
wealth, and with our better distribution of life comforts, it 
must be admitted that the immense undeveloped resources 
of the country constitute the chief factor in our prosperity. 

I'he strike of the telegraphers has called forth some 
strong expressions against the telegraph companies. Let 
us analyze the reason for this expression, and we find that 
they arc practically these: Fifty-two millions of people 
will not patiently bear that a few individuals possess all ihe 
means of the rapid transmission of thought, as seen in the 
telegraph system, and of locomotion, as in the great rail- 
road companies. If such should be the case, then the 
American people become the helots of the civilized world. 



Thought stopped, the highways closed, and bread "cor- 
nered" for the benefit of a few unnaturally immense rich 
men, are prospects ahead that make some ask, whether wc 
must not adopt the nationalization of our telegraphs and 
railways. Our post^ofHce system — wMth the exception of 
the star route frauds — has worked satisfactorily, and there 
is little doubt now, but that a movement will be made to 
add the telegraph system to it, as has been done in Eng- 
land. It is true that our political system is corrupt, but a 
little reflection will show that the hard worked emf>/o)/s of 
the post-office and telegraph have little time for lobbying 
and scheming. 

The Western Union has shown great enterprise, but it 
seems to us, that it bas ignored its responsibilities to the 
public in this question, and that it has disregarded its du- 
ties towards its ttnployh — men whom it cannot replace, and 
without whom it cannot exist. A careful investigation of 
the grievances of their emphy/s should have been made. 
Could these managers really answer that they could find 
15,000 intelligent and efficient operators to supply the places 
of the 15,000 tried men they discharged? If so, then tele* 
graphing is at best a poor trade, and young men might find 
better occupation. In any case, however, the future of the 
telegrapher is not very promising; there is no prospect of 
advancement beyond a certain point; he can never hope to 
become his "own boss," and set up business on his own 
account. The work requires great attention; brain and 
ear are put under constant requisition, and there is a con- 
tinuous and great responsibility. The conduct of the 
strikers has been eminently proper, and has won them the 
sympathies of the public. These cmpioyh^ while thus work- 
ing, as it were, for a constituted government, have really 
none of the advantages of government employ — the steady 
promotion for seniority of service and capacity, and an 
old age provided for by pensions. 

1 he introduction of female labor, as far as practicable, 
may be commendable, but the effort to make women com- 
petitors of men, is as unnatural as it is economically false. 
If clever young men once perceive that young girls are lo 
be instruments for the reduction of iheir salaries, and 
imperil their chances of gaining a livelihood, it is very 
probable that the said young men will abandon such an 
avocation. As for the young girls, in very few cases will 
ihey remain to become adepts, but find their natural work 
in other spheres. 

The strike was rather hastily entered into by both sides; 
but, as we think the company will have to yield much, it 
were well perhaps that its officers had first given the ques- 
tion more mature consideration. 



A NEW UNDERGROUND SYSTEM, 



IN the electric era in which we are now living, one of 
the questions which is at present agitating the minds 
of the communities in our larger cities, is how to bury the 
network of wires which now obstructs our highways, de- 
facing our buildings and, in many instances, almost shutting 
off the sunlight from our houses. 

Owing to the numerous objections offered by the vffrious 
telephone, telegraph, and electric light companies against 
underground wires, there has, as yet, been but few practical 
steps taken towards this end, although systems almost in* 
numerable have been presented, varying greatly in style of 
construction, and in point of practical working. We place 
before our readers one of the latest plans for underground 
conduits, owned by the Continental Underground Cable 
Company of Camden, N. J. 

Our correspondent called on the general manager 
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of the company. 205)4 Walnut Street, Philadelphia, from 
whom he received a thorough explanation of the new system. 
The company intends placing electric light, telephone, 
and telegraph wires in the same plant, free from induction 
and retardation, and in the case of the electric light to do 
away with the loss in current^ which has, up to the present 
time, been the one great objection to placing these wires 
underground. 



The conduit consists of a series of semi-circular galvan- 
ized sheet iron troughs, or pockets, in sections of suitable 
length, supported by a framework of iron arms, cast lo an 
upright, the different sections of which are bolted together; 
forming a smooth continuous line of pockets from one 
manhole to the next. The smooth surface of the pockets 
preventing injury to a single wire or cable while it is being 
drawn into position 



Fig. 2. 



After layuig this skeleton shelving on a suital>le founda- 
tion of brirk or cement, it is built in with blocks of asjihalt 
compound, made by an improved process, whereby it be- 
romes impervious lo moisture and possesses great strength. 




An earth connection is made witli the metal pockets 
every few yards, serving to caVry off the induced currents 
which would otherwise escape to surrounding wires. The 
cables are laid in the conduits by means of a small spring 
or electric motor, traveling between the manholes on an 
iron track within the conduit. The motor first carrying 




through a small rope, and by means of an adjustible arm 
laying it in the pockets through which the cable is to be 
drawn, the rope afterwards serving to haul the cable ill 

place. 





Fig 4. 

Fig. I represents the pockets of galvanized sheet iron, 
and Fig, 2 the cast iron arms, and mode of fastening the 
sections together after the pockets are in place. Fig, 3 
shows a small conduit suitable for branch streets, and Fig, 
4 a main line conduit, adapted for from one to six electrical 
companies, the troughs being arranged in set*! of six, with 
the motor C running on its track in the centre; each trough 
having a capacity for 200 wires. 

The electric light system of this company has a novel 
feature — that of keeping the air within the conduit under a 
constant pressure and free from moisture, by passing it 
through a chemical dryer before pumping it into the con- 
duit. 
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Figs. 5 and 6 represent end sections of conduits for 
electric lighting purposes, in which B are the conductors»and 
A the metal |>ipe, the conductors being supported by 
suitable insulators within the pipe. The councils of Phila- 
delphia, with a practically unanimous vote, passed an ordi' 
nance, which was approved by the Mayor on July 7th, 
authorizing this company to lay its conduits under the 
principal streets of the city, and it is the intention of the 
company to be able, in the course of a very few months, to 
demonstrate the feasibility of the system. The plan seeius 
to meet with much favor, and not a few arc loud in their 
declarations that it is the coming system for laying wires 
underground. 
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THE GOLD AND STOCK TELEGRAPH 
COMPANY. 

{Coiiiinufd ffom pwjf 143.) 



THE AUTOMATIC UNIVERSAL TRANSMITTER. 

IN our last article we described the band, or crank trans- 
roiUer, for the Edison two-wire universal stock printers; 
our next duty is to explain the form of apparatus, which 
has» by the operation of natural selection, and the law of 
the survival of the fittest, gradually supplanted the original 
type. In the apparatus about to be described, an electro- 
magnetic motor lakes the place of the arm and hand of the 
operator in furnishing the requisite motive power, the 
movement of the- apparatus thereby being made more rapid, 
and also, a point of immense importance in printing instru- 
ments — more regular. The function of the automatic trans- 
mitter is to rotate the type-wheels of all of the printers in 
circuit to the desired letter or figure, and after this has been 
done to raise the platen, which prints the impression of the 
desired character on all the instruments. The subsidiary 
operation of shifting the type- wheels is also performed 
automatically, but the whole is under the control of the 
operator. 

The apparatus known as the automatic universal trans- 
mitter, consists of two principal parts, which will be first 
separately described, and then their correlations pointed 
out and explained. 

The first is the electric motor. This engine, which is 
driven by 6 electropoton cells, known as the No. i}4 
size, consists of an upright shaft, pivoted at its upper and 
lower extremities, and free to revolve in a horizontal plane. 
About midway between its upper and lower ends, there 
are rigidly fastened to the shaft a fly-wheel, and just below 
that 4 radial armatures. The latter are immediately over 
a circular range of 4 single-spool electro-magnets, fastened 
on a bed-plate which is pierced with a hole for the passage 
of the upright shaft. Immediately above the fly-wheel, a 
two-flanged sleeve encircles the vertical shaft, its upper 
flange being pivoted, one on each side, to two ** stretchers," 
similar to those used for spreading umbrella covers from 
the stick which supports the cover. Each stretcher is 
jointed in the middle portion of its length. The upper 
ends of these two stretchers are fastened by pivot joints to 
a collar which encircles the upper portion of the vertical 
shaft, and which is firmly clamped against the vertical shaft 
by a binding screw. The latter permits of the raising or 
lowering of the collar for purposes of adjustment. The 
space between the upper flange of the loose sleeve and the 
collar, is occupied by a spiral spring which encircles the 
vertical shaft. At each of the joints in the stretchers is 
placed a short arm, carrying a small weight, and this ap- 
paratus constitutes the governor of the engine. When the 
engine runs faster than the rate for which it is adjusted, 
the two weights are caused, by centrifugal force, to diverge 
from the centre of motion, and, in so doing, they lengthen 
the stretchers, thus raising the loose sleeve against the 
pressure of the spiral spring. This raises a forked pivoted 
lever, whose fork normally rests on the lower flange of the 
loose sleeve. The lever then opens the circuit of the bat- 
tery which circulates in the coils of the electro-magnets, 
and thus slackens the speed of the engine, and when the 
reduction in speed causes the weights to approach the 
centre of motion, the loose sleeve is depressed, allowing 
the forked lever which rests on it, to fall, thus closing the 
circuit and enabling the engine to resume its former speed. 
The fly-wheel ensures the uniformity of speed, which might 
otherwise be made irregular by the sudden operation of 
these opposing influences. In some forms of the Apparatus, 
the forked lever, instead of opening the circuit, simply 



diverts the current through another path of very high re- 
sistance, thus weakening the current, instead of interrupt- 
ing it, which aids in ensuring uniformity and regularity of 
motion. 

Immediately below the bed-plate which supports the 
electro-magnets, is placed a loose gear-wheel, with 20 
teeth, which is connected with the vertical shaft by a fric- 
tion arrangement, so that it can be stopped while the ver- 
tical shaft continues to revolve, and, when allowed to move, 
is carried on again by the friction connection. It is geared 
into the great-wheel of the transmitter, the latter having 
200 teeth. Consequently, the vertical shaft of the engine 
makes 10 revolutions to one of the great-wheel, it having 
been found by experience that a moderately high speed for 
the former is essential to good working. 

Immediately below the loose gear-wheel is placed a 
cara*wheel, with 4 cams, which is rigidly fastened to the 
shaft, and which vibrates a pivoted lever, whose office 
is to open and close the engine battery circuit at the 
proper times, so as to direct the current through the electro- 
magnets just when the armatures come within the spaces 
above the magnets, where the attraction of the latter will 
ensure the best results. 

A condenser, connected around the magnet coils, and a 
switch to start and stop the engine by opening and closing 
the battery circuit, complete the engine circuit. 

The transmitter proper is constructed as follows : 
The loose gear-wheel on the engine shaft, having 20 teeth, 
gears into a great-wheel with 300 teeth, and on the same 
shaft as the latter, and under the bed-plate of the trans- 
mitter are placed two radial arms, which revolve in a hori- 
zontal plane in the path of the finger keys. One arm is a 
prolongation of the other, and the two bisect the circle 
described by the great-wheel in its revolution. At the right- 
hand side of the great-wheel is geared a pinion, with 20 
teeth, fixed on the same shaft with a 3 cam wheel These 
cams vibrate a lever, which opens and closes a local cir- 
cuit which is led through the type-relays that operate the 
main circuits. Thirty closings of the circuit are produced 
for one revolution of the great-wheeb At the left-hand 
side of the great-wheel, another 2o*toothed pinion is fixed 
on the same shaft with a 6-cam wheel, which operate a 
pivoted lever, whose function is to open and close the local 
circuit which passes through the press-relays which operate 
the main lines, sixty times per revolution of the great- 
wheel. The rapid vibrations produced by the latter lever 
do not affect the printing relays until the great-wheel is 
stopped, when the cams stop in such a position that the 
circuit is closed as long as the great-wheel remains station- 
ary. A double row of finger keys, 30 in all, 15 in each row, 
occupies the front part of the apparatus, When a key is 
depressed, the lower portion of its stem, or shaft, comes 
in the path of the revolving radial arms. The object of 
having two arms, is to allow of the placing of the keys in 
two rows on the anterior half of the transmitter, instead of 
placing them in one circular row all around the transmitter 
base, which would be an inconvenient arrangement for the 
operator. 

The depression of a key, then, stops the great-wheel, the 
two cam-wheels, and the loose gear-wheel on the vertical 
engine shaft, while the latter continues to revolve, Releas- 
ing the key allows the great-wheel and the two cam-wheels 
to revolve as before. 

It follows, therefore, that as long as the great-wheel re- 
volves, the type-wheels of all the instruments will be revolved 
at the same speed, and in unison with it, and the circuits 
of the printing wires will be closed whenever the great- 
wheel is stopped, and will remain closed until the great- 
wheel starts again. A spiral spring pushes up the key- 
stem, when the operator's finger is removed from the 
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ke^'-knob. An extra key, when depressed, simply opens the 
pnnting-relay local circuit, and thus repeats the last letter 
printed, provided the key corresponding to the last letter 
printed remains held down. 

In practice, the great- wheel is revolved at the rate of 
27^ revolutions, and the type- wheels of the instruments at 
the rate of 55 revolutions per minute. 

Although this machine was one of the earliest of Mr. 
Edison's inventions, it still remains a great favorite for quo- 
tation service in cities, on account of its simplicity and cer- 
tainty of operation, and the fact that it requires but two 
line wires. In the later models, the tendency is to revert 
to the original type, and to use a shifting pad instead of a 
shifting type-wheel. The mechanism required is essentially 
the same, while the weight to be moved by the printing- 
levers of the instruments is, of course, much less, and the 
battery power, therefore, economized. It should be stated, 
however, that the details of the shifting device have been 
much improved in these later models, and a nicety of ad- 
justment produced which was, perhaps, unhoped for by the 
original inventor. 

The reader will observe, by carefully noting the descrip- 
tion of the teeth of the gear-wheels, that the great-wheel 
makes two revolutions for one revolution of the type- 
wheels. This is done in order to allow of a more conve- 
nient arrangement of the finger-keys than could otherwise 
be secured. 



SOME RECENT INVENTIONS IN INSULA- 
TING APPLIANCES. 



IT is well known to all practical electricians, that there 
is room for improvement in the matter of insulation. 
In all the practical applications of eleclricity, insulation 
plays an important part. The electric current, for what- 
ever purpose it is used, must be prevented from escaping 
into its great natural reservoir, the earth. If current is 
lost, force is expended, cost increased, and in case of the 
electric light especially, danger to life and property in- 
curred. 

The appliances in ordinary use, for the purpose of insu- 
lating wires, have thus far been tolerated because they were 
the best of their kind, but serious objections exist to all of 
them, as is well known to practical men. If in any way, 
insulation is made more perfect, a commercial advantage is 
sure to result. 

A new departure has been taken in providing insulation 
for various purposes, by the Chicago Insulating Company, 
122 La Salle Street, Chicago, 111., which has for its object 
the correction of these imperfections in insulation. 

This company is now manufacturing insulating appli- 
ances of various kinds and qualities, and is now placing on 
the market a new knob for electric light wires. These 
knobs are made of a continuous and homogenous material, 
and do not depend on a glaze for their durability, a smooth 
surface being obtained by the method of manufacture. 
The knobs for indoor use are ornamental, being made in a 
variety of colors, so as to suit the decorations of rooms. 
These materials are non-hygroscopic, are not affected by 
heat, will not collect dust, and there is no danger of firing 
them by the electric current. 

For telegraph and telephone companies, the company 
has prepared a new pole and knob insulator, claiming to 
possess superior qualities, and which we understand have 
been very favorably received. 

In addition to these, the company manufacture a fire- 
proof insulation for electric light wires, by which, it is said, 
danger, either by fire or by contact through them, is entirely 



obviated. On this insulation the wires are loosely enclosed 
in a continuous tube, formed of sections two feet in length, 
cemented together. The wires may thus be inserted and 
withdrawn at pleasure, and may be either bare or covered. 
Besides its high insulating quality, and its being fire-proof, 
this insulation will not be affected by the weather, or 
attacked by rats and mice, and will prevent induction from 
other wires. This is also made ornamental, by covering 
the tubes with paper, in imitation of any wo6ds desired, 
or by enclosing them in the mouldings of the room, thus 
getting rid of the unsightly wires about the walls and ceil- 
ings. This insulation is warmly endorsed by the superin- 
tendent of the city telegraph department, the fire 
marshal, and the principal underwriters of Chicago, and 
has already been adopted by some of the electric light 
companies doing business there. 



THE STEVENS INSTITUTE OE TECHNOLOG Y. 



THE annual catalogue for 1S83-1884, of the above institution, informs 
us that: ** The subject of Applied Electricity is taught in a thorough 
manner, by means of complete appliances, in the way of instruments for 
electrical measurements, dynamo machines, electric lamps, and the like, 
so as to fit graduates for responsible positions, in connection wilh electric 
lighting, and other similar companies. 

•* In view of the rapid development of electrical science, and the close 
relations existing between many of the new applications of electricity, and 
the work of the mechanical engineer, it has been judged advisable to 
extend the regular course of the institute somewhat in this direction. 

*' The fact that a large number of our present graduates hold promi- 
nent and responsible positions in the electrical companies throughout the 
country, sufficiently proves that our course, as heretofore carried out, is 
well adapted to prepare those pursuing it for the profession of the electri- 
cal engineer, who must manifestly be first of all a mechanical engineer, 
and on this foundation build a certain amount of knowledge and experi- 
ence in the special theory and practice of electric applications. 

"It is believed that by the addition to our former general instruction 
in electric science of a special department of applied electricity, as a part 
of our regular course, the actual requirements of the profession will be 
best met. 

*• The means of inaugurating this new department, have been placed 
in the hands of the trustees by President Morton, and it is confidently 
believed that what may be required for its permanent establishment, will 
be supplied in due time by those most interested in this subject. 

" In this department it is intended to supplement the theoretical 
knowledge acquired in our previous regular course, by systematic labora- 
tor>' instruction; in the management and care of batteries, galvanometers, 
rheostats, electrometers, condensers, etc. ; in the measurement of resist- 
ances of wires, batteries, insulation resistance, and capacity of cables. 
electro-motive force, etc. These and other experiments are to be made 
sufficiently numerous and varied, to familiarize the student with electrical 
terms, as potential, electro-motive force, resistance, etc. ; to give him a 
realizing sense of the various electrical magnitudes, as volts, ohm, ampere, 
etc., and to point out the quantitative relations of these units to the ordin- 
ary mechanical ones. 

Special attention will then be given to problems in connection with 
dynamo machines, such as the measurement of powerful currents, 
determinations of efficiency in generators, and in electric motors, photo- 
metry of arc and incandescent lamps, consumption of energy in generator, 
conductors, and lamps, dimensions of wires for various currents, etc. 

' * Hy the courtesy of eleclric companies, visits will also be made to 
examine their lighting plant and manufactories." 



On July 14th, the telegraphic cable connecting Martha's Vine- 
yard wilh the mainland, was successfully laid by the Western Union 
Company. 
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\ very greatly, in fast running engines, it is certain that it 

I cannot be left open beyond the end of that stroke, as the 

returning motion of the valve-gear will bring the latch into 

I gear again, and will insure its closing. Mr. Corliss con- 

! siders this point of sufficient importance to make it inex- 

' pedient to drive the steam valves by the method to be 

described in this article. It is ondoubtedly an advantage 

to be able to secure such an arrangement of valve-gear 

^J EARLY all *'drop cut-off engines" are constructed, that the ratio of expansion may be varied by the governor 

1 l like those described in the preceding article, from the beginning to the very end of the stroke, so that 

with a single eccentric, which drives both the steam the engine may adapt its steam supply to any load that 

and the exhaust valves. Both sets of valves must, therefore, may be thrown upon it, whatever the extent of that varia- 

have the same 
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THE GREENE ENGINE. 




motion rela- 
tively to the 
piston, except 
so far as their 
motion can be 
modified, as in 
the Corliss en- 
gine, by the 
method of con- 
nect i on of 
valve and ec- 
centric. They 
must stop and 
start at the 
same instant, 
and their mo- 
t i o n during 
their travel 
must be more 
or less similar 
But such a sys- 
tem is con- 
trolled in its 
action by the 
necessary mo- 
tion of the ex- 
haust valve. 
That valve 

must be adjusted to open and 
beginning and the end of the 

the exhaust may be prompt and freej and that the compres- 
sion shall be right. The movement of the gear, on the 
steam side, must thus be also one which shall open the valve 
to take steam at the commencement of the steam stroke, 
and, if the valve is not tripped, close the port at the end 
of that stroke. It is further evident, that if the valve is to 
be detached by its own motion, it can only be tripped dur- 
ing the forward part of its movement, and that, passing that 
stage, and commencing to return before the cut-ofif takes 
place, the valve must be allowed to remain undetached 
until the end of stroke, and steam must follow full stroke. 



The (iRE£KE Engine. 



tion may be, 
and to cut-off 
at any point 
from end to 
end of the 
stroke. This 
can be done by 
the adoption 
of a gear of 
the class 
know n, for 
many years 
past» from the 
time of the 
earliest steam 
engines in 
fact, as the 
** plug - tree *' 
form of valve - 
gear. It was 
this class of 
gear that was 
used on en- 
gines before 
the days of 
Watt, that 
greatest of in- 
ventors, for 



pumpmg out 
lo close very nearly at the ^ the deep mines of fireat Britain — the Newcomen engine, 
return stroke, in order that It may be still seen in use on all so-called Cornish engines, 

which are to be found in the water works of this and other 
countries — the most costly, cumbersome, and unsatisfactory 
style of engine which has been applied to that kind of work 
in modern times. 1 he distinguishing feature of this gear, 
is, that it is so adjusted, that the motion of the valve is pro- 
duced by a mechanism which begins and ends its move- 
ment with the action of the piston: in the Cornish engine 
it is actuated by the engine beam. It is easy to obtain a 
motion of this character, by the use of an eccentric, by 
simply setting it so as to make its throw directly with, or 
opposite to, the crank. In such a case, it is seen that the 



This is not a large item, however. The *' Greene 
is an engine fitted with such a valve-motion. 

In the accompanying illostralion^* which exhibits 



engme 



this 



An engine tlius constructed, and so adjusted to its work as exhaust valve must be driven by an independent eccentric, 
to cut-off at about half stroke, will evidently, if the work or and the cost of the engine is thus somewhat increased, 
the steam pressure becomes variable, be likely to operate 
very irregularly, at one time cutting oft at a little inside 
half stroke, and then jumping to full stroke. This varia- 
tion of steam distribution may thus itself introduce a dis- machine, the valves are seen to be four in number, as in the 
turbing element, and the engine may give a very unsatisfac- engines already described. They are flat valves, instead of 
tory performance. Such an adjustment of power of engine cylindrical, and are thought by the inventor to be better 
to the work to be done, does not often take place in engines ' than the latter, as being easier to refit when worn, and as 
of the class which is here studied, as the best point of cut- being less liable to become leaky. The cut-off mechanism 
off is usually not far from one-third or one-fourth stroke, consists of a sliding bar, A^ driven by an eccentric, set to 
and the variation in the load is not often great enough to give it motion parallel to the centre line of the cylinder, and 
cause serious difficulty in the manner described above. with a movement co-incident, as to time, with the motion 
One advantage possessed by the arrangement of valve of the piston; of a pair of "tappets," C, C, set in this bar 
gear, thus subject to criticism* is that, should, as sometimes a nd adjustable vertically in such a manner as to engage the 
'happens, the valve fail to close, or should it lag behind ' • ui»t. of lUe Grv>^Ui of the stcAm Engine. ~d. Appkion A Co., N. Y., idTB. 
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Greene Valve Motion. 



rock-shaft arms, A A o" the ends of the rock-shafts» E, F, 
which rock-shafts are attached to the valve-links inside the 
steam chest; of a set of springs which hold these tappets 
up to their work» and in contact with the ** gauge-bar" 
behind the bar, 
A^ and out of 
sight in the draw- 
ing. This gauge- 
bar is adjusted to 
the proper height, 
and is varied in 
position, as the 
load varies, by 
the action of the 
governor which 
is connected to 
the gauge-bar by 
the rod extend- 
ing up to it at G, 
The exhaust 
valves are seen 

and are 

by the 

eccentrir 

shown 

are %<j 
placed as to thor- 
oughly drain the 
cylinder of all 
water carried in- 
to it by priming, 
or produced by 

cylinder condensation. The eccentric driving these valves 
is set at right angles to the position of the crank. In con- 
sequence of this independence of the two sets of valves, 
this engine can cut-off at any point in the stroke during a 
complete half revolution of the crank. This form of engine 
was invented by a Providence mechanic, Mr. Noble T. 
Greene, and was patented in the year 1855. Mr. Greene, 
then of the firm of Thurston, Greene &: Co., introduced this 
engine a few years after the merits of the drop cut-off had 
been proven by Sickles and Corliss so fully^ that il was easy 
to secure a market for new devices of this class; and the 
introduction of this engine has had much to do with the 
rapid progress of these more economical kinds of engine. 

The form of the engine has been somewhat modified at 
various times, although its characteristic fealnres have been 
carefully preserved. The steam valve, as designed by the 
writer, who, at the time of its first appearance, had an 
occasional opportunity to exercise his powers as a designer 
on this engine, is seen in the next figure.* 

The valve, G, H, cover- 
ing the steam port, D^ in the 
cylinder, A^ I)\ Is driven by 
the rod, /^ J^ which is con- 
nected to the rock -shaft, J/, 
by the arm, L, K, in such a 
manner that the line, K, /, 
will, when prolonged, inter- 
sect the valve- face at its 
middle point G; it is thus so 
set, that the line of action of 
the link, K, /, meeting the valve seat directly under the 
middle of the valve, does not produce any tendency to 
rock the latter, and thus to cause wear at the edges, or leaks 
of steam past the valve into the port. 

The latest form of the Greene engine, familiar to the 
writer, is that now constructed by the Providence Steam 

« 8u{»p]|ed hj D. Applotoo A Co. 
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Engine Co., and shown in the large illustration above. In 
this engine, the steam valves are connected to the cut-off 
mechanism, by a set of rods or stems running parallel to 
their seats, and emerging into the air tlirough stuffing 
boxes, properly provided with easily set and easy working 
packing; these valve stems are connected to the rock-shafts, 
and are driven as in the arrangement already described, 
very nearly; this design has some advantages over the old, 
in keeping the working parts, and especially the joints, out 
of the steam space. The exhaust valves are gridiron slides, 
set to travel across the line of the cylinder, and driven from 
a horizontal rock-shaft, extending forward to the eccentric 
on the crank-shaft; the governor is a Porter loaded 
governor, driven by a belt from the main shaft; the cut-off 
mechanism is illustrated in the last of this series of illustra- 
tions. 




Greene Tru- Motion, 



The tappets, /f, A^ are carried by the rock -shafts, /, 
/, which, in turn, drive the arms, F^ F^ and the valves 
attached to the stems. G^ C, passing through the stuffing 
boxes, /T, H; the tappets, B^ B, engage these rock-levers, 
and are adjusted vertically by the governor rod, /?, and 
held up against the gauge bar or the rock-lever, as the case 
may be, by the springs set in the sliding bar. When the 
speed of the engine is above that for which the engine is 
set, the governor, acting through the rod, />, depresses >the 
tappets, and they do not retain their connection with the 
rock-lever as long as when at normal speed; when the speed 
falls below that fixed by the constructor, the governor rod 
rises, and the tappets are thus permitted to rise, and to 
remain in contact with the rock-lever, holding open the 
steam valve for a longer period than before. The longer the 
valve is to be kept open, and the farther the steam is to 
follow, therefore, the wider does the port open to steam. 
When the tappets travel to the point of cut-off, they swing 
clear of the rock-levers; the weights, acting together with 
the pressure of steam upon the valve-stem area, quickly 
shut the port, and the steam is allowed to expand from that 
point on to the end of stroke; the higher the tappets arc 
permitted to rise, by the elevation of the gauge-plate^ the 
greater the ratio of expansion; the further they arc 
depressed, the shorter the cut-off* As these engines arc 
constructed, they are capable of cutting off steam anywhere 
between the beginning and three-quarters stroke; the latter 
limit is determined by the lead, and by the margin thought 
necessary to secure certainty of closure of the vah^e, when 
tripped, before the piston reaches the end of its stroke. 
To follow farther would not be likely to be of advantage, as 
the gain in the mean total pressure would be compensated 
by the loss due to a retarded exhaust. A safety stop-. 
motion is combined with the governor connection, in such 
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a manner, that if the belt breaks, or is thrown off its pulleys, 

the steam will be at once shut off» and the danger of acci- 
denls» such as sometimes occur with a run-away-engine, is 
avoided. The valves and seats on the exhaust side are 

I both easily removable, from the outside, have outside con- 
nections, and are readily adjusted without interference 
:with the steam side. 
These engines have been, next to those of Corliss, the 
pioneers in the movement, during the past generation, 
toward economical working of steam. An engine built 
upon this plan, substantially, by the firm of Thurston, 
Gardner iV Co , nearly a quarter of a century ago, from 
designs prepared by Mr. E, D. Leavitt, Jr., for a well- 
known Eastern mill, had steam-jacketted cylinders, 26^ 
inches in diameter, 5 feet stroke of piston, made 50 revo- 
lutions per minute, with steam at 100 pounds pressure in 
the steam chest, and, on trial, worked down to a consump- 
tion of 1.98 pounds of coal per horse-power and per 
hour; the guarantee was 2 pounds. Its fly-wheel, designed 
by the writer, who was then just out of college, weighed 
about 20 tons, was fitted up as a mortice gear, with cut 
hickory teeth, and was given extremely small side clear* 
ance; the motion of the engine was so smooth, however, 
that the presence of the gear was hardly noticeable. This 



comes of the oscillations of the governor itself. The dash* 
pot attached to the governor, or, sometimes, a friction 
mechanism, prevents such irregularity. 

This valve-gear does not as conveniently adapt itself to 
the vertical engine as some others, but one of the first 
engine-cylinders ever designed by the writer, was built with 
this gear, and was set vertically. It gave perfect satisfac- 
tion, if the fact that it was never reported to the shop for 
repairs, so far as the writer has yet heard, may be taken as 
evidence of its successful operation.* 

This engine was introduced over a quarter of a century 
ago, in the face of a strong competition from the Corliss 
engine^a fact which is, perhaps, the best evidence that it 
had raerit^ — ^and by the same methods which Mr. Corliss 
had proved so effective. Guarantees were given of per- 
formance, and forfeitures were provided for in the contract; 
or else the agreement was accepted to take as payment the 
saving actually effected in a fixed period of time — usually 
from two to ^\^ years, according to the character of the 
machine displaced. One of these engines, with w^hich the 
writer was familiarly acquainted through his indicator, and 
which displared the rival engine on such a guarantee, has 
now been in operation 23 years, and is reported to be to- 
day still in perfect order. The engine referred to above as 




The Greene Engine, 



engine was fitted with the gridiron slides, as in the above 
illustration; they were driven by sliding cams, thus ob- 
taining a rapid opening and closing of the exhaust, and a 
slow movement while in the intermediate position, with the 
port either open or closed. This was a remarkably good 
piece of work for that time, and has not often been 
excelled since. 

This engine, like other engines with drop cut-olT valve- 
motion, is not adapted to surh high velocity of rotation as 
to permit it to work safely at the speed of even the largest 
and slowest of the modern *' dynamos;" but, belted to the 
machine, it will give as great economy, and as great per- 
fection of regulation, as engines of the preceding class. It 
is evidently so arranged that no load is thrown upon the 
governor, and the effort to detach the steam valve is, there- 
fore, not liable to cause any oscillation in the cut-off gear, 
or variation in the speed of the engine. In all these en- 
gines, the difficulty met with by the designer is, not to 
secure this independence of the governor from the action 
of the valve-gear, but to prevent the irregularity which 



having given so excellent a performance, was put in under 
an agreement by which the builders agreed to forfeit $1,000 
per }i^ pound that the coal consumption should fall short 
of the guarantee. The manufacture was interrupted for 
some years by an injunction secured by Mr. Corliss, after 
a suit brought by him for infringement, but was recom- 
menced after the expiration of the Corliss patent, and has 
prov^ed a successful enterprise, notwithstanding the fact 
that its constructors have depended, apparently, upon the 
performance of the engine itself for advertisement — a con- 
servative system of doing business which few manufacturers 
adopt, at present. 

All three of the great inventors and introducers of the 
modern American type of steam engine — Sickles, who 
brought into use the drop cut-oflf ; Corliss, who gave the 
stationary engine its now standard form, as well as devising 
his peculiar valve gear; Greene, who applied the principles 
of this system of working steam to the plug-tree form of 



* Tble engine ie etUl in nse, After 29 jreftn ■ervice, and drive* ft eel of d^nAmos 
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valve gear, — are now still living. Mr. Corliss has acquired 
wealth, as well as fame; his predecessor and his rival, how- 
ever, have attained less fame, much less than they are en- 
titled to, and still enjoy all the advantages which poets 
ascribe to the possession of small means. Neither of them 
expects to be able to build a monument, in the shape of a 
great technical school, such as it is becoming customary for 
wealthy engineers, like Stevens, and Rose, and Stone, to 
erect 

There are other engines belonging to the class here 
considered — the engines having a detachable cut-off valve 
closed independently of the motion of the valve-gear, — of 
which the space proposed for these articles will not permit 
description. Among these are the Wright engine, con- 
structed by one of the oldest and best known designers in 
the country; the Brown engine, a machine which has been 
extensively adopted for driving mills in New England, and 
is famous for the excellence of its workmanship and finish, 
as well as for its durability and efficiency; the Fitchburg 
engine, and others. 

Errata in Part III, Jufu No, In the fourth paragraph, for 
^^Poughkeepsie'' read **Proz>idence." In next to last paragraph, for 
** by a spring*' read ** dy a spring, or by the weight and vacuum dash- 
pot r 



SKETCHES OF ELECTRICAL HISTORY, 

BY WALLACE GOOLD LEVISON. 



XL STATO-ELECTRIC INDUCTION. 

IT was early recognized that the surface of either a con- 
ductor or non-conductor supported by silk cords (or 
otherwise insulated), might be equally well electrified; but, 
that while a cylinder made of metal would be instantly and 
completely discharged by contact with a conductor leading 
to the earth, the electricity would be removed from but a 
small area surrounding the point of contact of the discharg- 
ing conductor with the surface of the non-conducting 
cylinder.* Conversely, it was determined that electricity 
applied at one point to an insulated metal cylinder would 
spread instantly, and, in a sense, equally over its whole sur- 
face; but would spread over a cylinder of non-conducting 
material, such as glass, progressively, in small areas at a 
time only, and very slowly. The better adaptation of metal 
cylinders for prime conductors, and similar experimental 
apparatus, was, therefore, understood, and their use led Mr. 
Stephen Grey, in August, 1729,'' while pursuing the experi- 
ments that so considerably advanced electrical science, 
incidentally to notice that a perfectly neutral, or natural, 
insulated metallic cylinder would, upon the approach of an 
electrified body, exhibit strong evidences of electrical excite- 
ment, and yet upon removal of the electrified body would 
resume its normal condition. The phenomenon thus 
observed, next attracted the attention of Mr. John Canton, 
who, as one of the results of the first strictly defined quali- 
tative investigation on record, laid before the Royal Society, 
on Dec. 6th, 1753, a series of experiments, which demon- 
strated that the electrical excitement of the insulated 
cylinder is chiefly confined to the ends."* 

Until this period, the development by friction of vitreous 
electricity from glass, and resinous from rosin, were sup- 
posed to be essential and immutable properties of glass and 
rosin; but Benjamin Franklin, having repeated the experi- 
ments of Grey and Canton was enabled, by the application 
of his + and — theory, not only to extend them by estab- 
lishing that the electricity excited upon opposite ends of 
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the cylinder is of opposite kinds, and that either kind ef 
electricity might be permanently communicated to the cylinder 
from either glass or rosin, but also to express, in unequivocal 
language, the principle they indicated*. 

The efforts of Wilkie and -^pinus to mathematically 
confirm the theory of Franklin, led to the recognition of the 
principle, thus revealed, as the essential feature of almost 
every electrical phenomenon. While, however, it was the 
Franklinian theory that led to an appreciation of its import- 
ance, this principle may be, perhaps, most clearly and 
briefly explained by the aid of the following experiments, 
and the two-fluid theory which Mr. Robert Symmer* evolved 
from the discovery of DuFay. 

Three Cavallo electro- 
scopes, of delicate silver wire, 
are attached to wire rings, 
one of which is shown at A^ 
Fig- S4i o^ such diameter 
that they may be easily 
slippefd over an insulated 
metallic cylinder, B^ and 
adjusted to the positions 
shown, one near the middle 
and one near each end, the 
rings being omitted from 
the figure to avoid confusion. 
The electroscopes will hang 
inert, as shown in Fig. 54, 
but if an excited electric, 
such as a glass tube, be 
brought near the cylinder, 
the terminal electroscopes 
will diverge, as shown in 
f^jg- 55- Remove the tube, 
and ihey collapse; move it 
toward the cylinder again, 
and they will again diverge, 
as was shown by Canton. 
Since the electricity, which 

affects the electroscopes in /^ht*. M and 57. 

these experiments, is set free only by the influence of the 
neighboring electric, it is said to be induced elec- 
tricity, and the method of thus developing it, is called 
electrical induction. Franklin showed that the terminal 
electroscopes are diverged by opposite electricities, as 
indicated by the signs + and — in Fig. 55; and, accord- 
ing to the two-fluid theory, the excited glass tube 
induces a separation of the two electricities, which arc 
naturally contained in equal quantities in the cylinder, by 
attracting the negative and repelling the positive electricity, 
and thereby causes the accumulation of the opposite elec- 
tricities at opposite ends. According to this assumption, 
the common process of charging by contact is thus easily 
explained. The tube being touched to the cylinder, as in Fig. 
56 the electroscope nearest it collapses,* because some of the 
+ electricity of the tube neutralizes the — electricity of the 
cylinder, which, by induction, is accumulated at that 
end. Now remove the tube, and the cylinder is left charged 
with + electricity, all three electroscopes diverging equally, 
as in Fig. 57. 

The cylinder may, 

however,be charged with 
— electricity from the 
same positively excited 
tube, the method and its 
explanation being as fol- 
lows : 
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£. Fig. 58, being the 
normal cylinder, bring 
near it the excited tube, 
as in Fig. 59, and the 
terminal electroscopes 
diverge with opposite 
electricities, as previ- 
ously explained. Apply 
the finger to the cylinder, 
as showa in Fig. 60, and 
a supply of — electrl 
city coming from the 
earth -neutralizes the free 
positive electricity re- 
pelled by the glass tube, 
and the most distant 
terminal electroscope 
collapses. Take away 
the finger, as in Fig. 6j, 
and no change occurs. 
On finally removing the . 
glass tube, however, the 
— electricity, which had 
been concentrated at 
one end by the influence 
of the glass tube, spreads 
all over the cylinder, 
thus leaving it unifprmly 
charged with — electricity, 
divergent, as seen in Fig. 62 
rings, the electroscopes 
tive 
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and all the electroscopes 
By means of the movable 
may be adjusted at various rela- 
positions upon the cylinder, and it will be found that 
the neutral point is seldom precisely in the middle, but 
varies under different circumstances. Since the supporting 
column is in the way in these experiments, some prefer to 
use electroscopes mounted on little wires provided with feet, 
so they will stand upright on 
the cylinder, or which may 
be inserted in holes drilled 
in a line along its top, as 
shown in the next figure. 
The inverse of the last experi- 
ment, or the process of 
charging a cylinder with 
positive electricity, by means 
of. a piece of sealing wax 
negatively excited, is pre- 
sented in the series of Figs, 
from 63 to 67. A certain fact, 
important to understand, 
namely, that the finger may 
be applied to the cylinder at 
any point indifferently, is in- 
dicated in Fig. 65, for even 
though it be touched to ihe 
end nearest the inducing 
electric, it is always the 
repelled electricity that es- 
capes or becomes neutral- 
ized. 

By an important applica 
tion of this principle of in- 
duction to the ordinary alu- 
minum leaf electroscope, it 
has been long employed to 
indicate not only the exist- 
ence of free electricity, but 
also its kind. As in Fig. 68, 
the leaves are first diverged 
by induction with + electri- 
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city. While the inducing 
electric is still held in posi- 
tion, the finger is applied 
to the ball of the electro- 
scope, and the leaves collapse 
because the repelled + elec- 
tricity is neutralized. The 
electric being then removed, 
the leaves again diverge and 
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nearer the glass tube than 
I 1 



I 
/ 
I 

1 + 



G 




3 1 » 

Fitj. CD. 

ipon the tube, as represented 



remain for a long time 
divergent with — electricity. 
A body excited with + 
electricity, presented to the 
electroscope, will then cause 
them to approach, while a 
body excited with — - elec- 
tricity will increase their 
divergence. One more illus- 
tration will indicate how 
the ordinary phenomenon 
of attraction and repulsion 
may be regarded simply as 
a consequence of electro- 
static induction. 

Thus, let I, Fig. 69, re- 
present the pith ball of an 
electrical pendulum. The 
excited glass tube dissociates 
its natural electricities, re- 
the — , and as the latter is 
the former, attraction over- 
balances repulsion, and 
the pith ball swings to 
contact with the tube, 
as shown by the dotted 
outline. No. 2. Its — 
electricity is then neu- 
tralized by a portion of 
the free + electricity 
of the tube, and the 
pith ball, charged with 
free + electricity, is 
then repelled by the 
excess of + electricity 
by the outline No. 3.^ 



SOAf£ COMMON MISTAKES IN ELECTRO- 
D YNAMICS. 



Office First District, 

Edison Electric Illuminating Co. of New York, 

257 Pearl Street. 

New York, July 12th, 1883. 

7/7 the Editors 0/ ihe Electrician: 

ELECTRICITY is unfortunate in having some very 
strongly marked characteristics which have always 
been associated with the supernatural only. Upon the dis- 
covery of electricity, and during the earlier stages of its 
study and development, this fact caused a deep rooted im- 
pression that electricity was some incomprehensible spiritual 
thing which could not be understood or controlled by man, 
an idea, which, in its now milder forms, is wearing oflf very 
slowly indeed. 

There is still an air of witchery hanging about electricity, 
which, as long as it is fostered by popular ignorance, will 

7. For the sake of simplicity, the inducing electric in these experiments i 8 
represented as a rod of glasi< or sealing wax. As a matter of fact, the -h or — 
prime conductor of an electrical machine is better adapted to perform them 
effectively. 
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Stand in the way of its taking its proper place at the head of 
the list of useful dynainic agents. The fact is, that it is a 
form of energy just as much as heat or even mechanical 
energy, and follows well defined laws just as certainly as do 
these and other forces, and can be just as well controlled. 
The only difference is, that, being a much higher form of 
energy its laws are, I may say, correspondingly more definite 
or scientific, and while to most people the general laws which 
heat follows in a rough way, are more easily comprehensible, 
yet the extremely intricate formulae of the science of heat 
— thermo-dynamics — which it is necessary to employ to ob- 
tain results of any accuracy with this form of force, are 
understood by very few indeed. 

To impress this idea let us take a specific example: 
The amount of electricity which will flow through* a con- 
ductor in a given time equals the pressure, or, technically, 
the electromotive force, with which the electricity starts 
out, divided by the resistance which the conductor offers. 
Thus, with a pressure of twenty units, and a resistance of 
^\wt units, the strength of the current flowing will be four 
units. This is Ohm's law, which is considered so wonderful; 
but which, as a matter of fact, is an axiom universally true, 
that an effect is equal to that which tends to produce it, 
divided by that which opposes it. One of the character- 
istics of electricity is what may be called its exactness so 
that in electro-dynamics this simple axiomatic relation invar- 
iably holds true with absolute accuracy, and electricians 
spend a large part of their lives in learning to realize that a 
great number of the problems which they meet more or 
less encumbered with details, reduce to the simple applica- 
tion of this law. 

In the cases of the flow of water, compressed air, steam, 
etc., the same principle holds, but to get close results, it is 
necessary to consider the very great complications arising 
from the fact that the resistance to the flow is not uniform 
over the whole cross-section of the conductor or pipe, but 
that most of it is where the outside of the stream rubs 
against the inside of the pipe, the outermost particles of 
the fluid being thereby retarded, and in turn retarding in 
a less degree those next to them, and so on. To add to 
this, the resistance lo fluids in motion varies with the rate 
of flow. 

The general effect, of resistance lessening the flow, is 
the same with fluids as with electricity, and people will 
grasp the idea more readily, if stated in apj)lication to 
them, because they are more familiar with fluids. But when 
we come to solve practical problems in the flow of fluids, to 
cover all the factors it is necessary to employ complicated 
formulae which cannot compare in simplicity with the very 

simple and exact electrical rule, S = - 

i\ 

This rule is always api)licable to every case in electro- 
dynamics, whereas in hydraulics and most of the other 
sciences it is necessary to have special formulae for different 
cases, and these are constantly being ini])r()ved and changed, 
and they are all of greater cuni])lexity. Vide one for de- 
termining the How of water in a canal: 

Electricity has, in a very high degree, some peculiar 
properties, in conse<iuence of which it is remarkably well 
adapted for acconii)lishing certain ends, but it is just as 
great a mistake to expect electricity to do everything, as it 
is to fail to ret ognize its special adaptability to certain pur- 
poses. 

it travels, so to speak, at an enormous speed through 

* Wci«bar.li'8 Mechanics; p. 1)70. 



very small and cheap conductors, and can be converted at 
once into either light, heat, or power, many times more 
economically than can heat and other forms of energy. 

The public have learned to appreciate the speed of 
electricity, and now make exclusive use of it as a means of 
instantaneous communication. When they have learned its 
simple and economical convertibility at pleasure into any 
or all of the effects above alluded to, they will introduce 
systems for distributing electricity for those uses, as un- 
(juestioningly, as they now put up waterworks and telegraph 
lines. 

But, on the other hand, allowing people to attempt to 
obtain by electricity, results, which are better accomplished 
in some other way, is a mistake that will only lead to dis- 
appointment, and the temporary disfavor of electricity as 
an agent. 

Again, there is a great deal of misapprehension in regard 
to the loss attending the conversion of mechanical work 
into electricity, and vice versa, or the "cost of elec- 
tricity." 

The efficiency of the best dynamo-electric machines, by 
which we make this transformation, is about 95 per cent. 
That is, in transforming mechanical into electrical energy, 
about in of the power used — is lost, while we get It in 
electricity. And yet, we frequently hear men, the import- 
ance of whose positions gives weight to their opinions, say 
that electricity is wonderful and man has learned to control 
it, but it is so costly to produce, that it cannot be used 
commercially until obtained in some cheaper way. 

There is a very prevalent idea that there is room for 
improvement in the working economy of electric generators. 
Because considerable coal is consumed in the production 
of electricity, most people imagine that electric generators 
are very wasteful. This is not so. Almost all the loss is 
in the steam engine which drives the electric apparatus. Of 
one hundred parts of energy in the coal, the very best steam 
engine made brings out only about fifteen in mechanical 
power, while of this fifteen, when applied to drive a gene- 
rator of electricity, the yield in electricity is over four- 
teen. 

I have been several times called upon to give opinions 
of alleged improved generators, for which were claimed 
from two to four times the eflliciency of present machines. 
That is, it was claimed that for the same amount of power 
put in, they would yield from two to four times as much 
electricity as the machines in use. And, in both cases, the 
incjuirers, after being told repeatedly in different ways, that 
obviously a machine cannot be made with from two to four 
times the present efficiency of 95 per cent, that if the 
present machines return in electricity IJ of the power put 
into them, others cannot be made to return twice as large a 
f>iirt, the answer, or, rather, the next question has been, 
''Can't it be, that this improved machine gives a better 
(juality of electricity which will do more work"? They 
might as well ask if a water wheel would give twice as much 
power if a better quality of water were used. This pre- 
cisely similar mistake is not made, because people are more 
familiar with water. 

There can be no doubt that the best dynamos are elec- 
trically perfect, excepting the loss of a fraction of one per 
cent, of the electricity, by conversion into heat, in passing 
through the gencr. tor itself. The other loss of 5 per cent. 
is a very small allowance for the mechanical resistances to 
the rotation of ihc armature. 

Electri( ity should be viewed merely as a stepping stone, 
or as a vehicle in the translation of energies. A form in 
which ener-^y, after being changed, can be transmitted, 
kept, controlled, eVc, to be translated into useful effects as 
desired, much more perfectly than by any other means. 

Schuyler S. Wheeler, 



THE ELECTRIC RAIL WA Y AT THE CHICAGO 
EXPOSITION. 



To the Editors ef The ElectridaH : 
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Chicago, July 13, 1883. 



I VISITED the '* Exposition of Railway Appliances," 
recently held here, and made as thorough an examina- 
tion as circumstances would permit, of the electric railway. 
The road was built in the gallery, and extended round 
the entire circumference of the building, a distance of about 
one-third of a mile. It consisted of two ordinary T rails, 
and a third flat thin rail, set on its edge in the centre 
between them, to act as an electric conductor, under which 
was placed a heavy copper wire, to insure continuity. The 
steam power was supplied by a large Corliss engine, used also 
for other purposes, and the electric power by two Weston 
dynamos, each of about 14 horse-power; the |U"imary 
dynamo stationed near the engine, and the secondary placed 
on the electric locomotive, to which was attached an open 
platform car, seating 20 persons. The locomotive was 
simply a car containing the dynamo, with the shafts, band 
wheels, and appliances for communicating the power to the 
driving wheels; and the apparatus for receiving the electric 
current, and regulating and controlling speed. The steam 
engine was the source of power^ which was converted into 
electric force by the primary dynamo, and transmitted by 
wires to the track; one wire connecting with the outer rails, 
and the other with the central rail^ against which a pair of 
brushes, pressed lightly^ one on each side, conveying the 
current up to the dynamo, from which the downward circuit 
was completed through the driving wheels and outer rails, 
connecting with the other wire from the primary dynamo. 
A belt from the band wheel on the armature shaft, extended 
forward, communicating with the machinery connected with 
the driving wheels. A rheostat and switch enabled the 
engineer to increase or diminish the resistance as re<iuired, 
and thus control the speed; while a lever connected with 
the driving wheel machinery^ and operated simultaneously 
with the rheostat, gave ihe necessary mechanical control; 
so that the stopping, starting, rounding the curves, or mov- 
ing in a straight line, were all accomplished wuth great 
facility; the adjustment of power and resistance being, 
apparently, as perfect as could be desired. The locomotive 
weighed about three tons, and the loaded passenger car 
about the same, making the entire weight of the train about 
six tons. 

* The road was well patronized; and, carrying 26,508 
passengers in 13 days, at 10 cents each, was a prominent 
source of income. 

As a ivactical experiment, showing the progress already 
made in the use of electricity as a motor for operating 
heavy machinery, it was a great success, and full of promise 
for the future ; but as a demonstration of the economic use 
of electricity as compared with steam, it fell short. In fact 
it was a practical proof to the most casual observer that 
the problem is yet unsolved. 

The apparent facts were these: 17.5 horse steam power, 
transmitted through two dynamos, each 14 horse-power ; a 
sum total of machinery equal to 45.5 horse, doing the work 
of one horse — the movement of a car containing 20 passen- 
gers. The movement of the locomotive itself cannot be 
included, as it was a necessary part of the machinery, and 
an additional item of expense. 

Such were the apparent facts, but a careful examination 
gave a more hopeful view. Allowing 20 per cent loss by 
friction in the primary d>Tiamo, the 14 horse- power ob- 
tained from it required 17.5 horse-power from the steam 
engine, and, allowing 30 per cent, loss by transmission and 
friction between the primary and secondary dynamos, we 



have 9.8 horse-power to move the train; dividing this 
equally between the locomotive and car, we have 4.9 horse- 
power brought into effective use in carrying the 20 passen- 
gers; 28 per cent, of the original 17.5 horse-pow^er from the 
engine. 

From this it will be seen that there was 80 per cent, 
more power developed than was necessary to move the car; 
4 9 horse-power to do the work of one horse. This was 
because the road was built on a shaky gallery, 20 feet above 
the ground, and it was not considered safe to run the car to 
its full capacity. For the same reason the speed could not 
with safety, exceed 8 to 10 miles an hour. 

Estimating the cost of power generated by a stationary 
engine at one fifth of that generated by a locomotive en- 
gine, we find that the 28 per cent, effective power, calcu- 
lated above^ was obtained at 20 per cent, of the cost for 
steam; 28 per cent, power at 20 per cent, cost, equals 100 
per cent, power at 71 per cent, cost; 29 per cent, in favor 
of electricity. As an offset to this, there is the cost of the 
two dynamos, their care, repairs, and percentage of wear: 
to which must be added the loss by resistance, and other- 
wise, in transmitting electric force over long sections of 
road. 

On the other hand, the advantages of electricity over 
steam power for street railways, in getting rid of smoke, 
steam and cinders, must not be overlooked ; whether for 
elevated roads, as in New York, tunnel roads, as in London, 
or those on the level. 

The above estimate, though made from the most reli- 
able data which could be obtained, can only be regarded 
as approximately correct. In fact, strict accuracy was 
impossible, as there was no apparatus for taking measure- 
ments; and the capacity of the dynamos was the only thing 
known with any certainty. The road and its appliances 
were hastily constructed, and there w^as not time or o[)por- 
tunity to make the experiment with that regard to accuracy 
which its importance demanded. What the managers aimed 
at chiefly, was to demonstrate, that it was possible to propel 
a car, and carry passengers by electric force; and, so far, 
the experiment was a decided success. 

It yet remains to be seen what can be done with a road 
well constructed, on a solid bed, in a straight line, or wnth 
only the average amount of curves, with all the power 
utilized to its full carrying capacity, and with proper appa- 
ratus to make strictly accurate mathematical measurements. 
But so long as electricity is generated by steam* it can 
hardly be expected that it can be applied more economi- 
cally than the steam power, on which it must depend. 

The great unsolved problem, is the generation of elec- 
tricity by some method cheaper than steam. The principal 
methods proposed are improved batteries^ secondary or 
storage batteries, dynamos operated by water power and 
the electric force transmitted by improved conductors. But 
so long as electricity is dependent on steam, it is safe to 
assume that steam will remain king. P. Atkinson. 



To the Editors of the Ele^tridan. 

GENTLEMEN : In your July number appears an in- 
teresting letter, from Mr. VV. R. Cabot, in answer to 
an article by Mr. Essig, on the mingling of telephonic 
signals. 

In connection with this correspondence, the following 
may be of interest: 

In this office, in addition to the usual switch board for 
subscribers' wires, is a telephone instrument attached to a 
private line. This line has no connection whatever with 
the switch board or its wires. This line, and all of the 
sw'itch board wnres, are strung on the same poles for a dis- 
I tance of three miles, and have entirely separate and distinct 
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terminals* Conversation can be carried on^ distinctly, from 
one line to the other To make sure that the voice of the 
speaker in the central office had no effect on the coils of 
the switch boardj the wire was disconnected from the 
board and given a ground entirely by itself. Still, the con- 
versation could be carried on, from wire to wire, as dis- 
tinctly as before. Very respectfully, 

G. A. ROULLIER, 

Flushing, L. I., July 23, i88j. 



THE INVENTION OF THE TELEPHONE, 



Cltfton, S, L, July 24th, iSSj. 

To the Editor of the EUcfrkmn, 

DEAR SIR,^ — In order to substantiate Mr, Bell's pri- 
ority in the invention of the telephone, under the 
date of March, 1S76, which is so lengthily sustained in the 
communication of the 21st to all the leading papers, the 
examiner at the patent office. Washington, ought to be 
able to annihilate, with substantial facts and demonstra- 
tions, the three caveats which he, his predecessor, or the 
Commissioner of Patents, granted to me in the years 1871- 
1872-1S73, through the patent solicitor, Thomas D. Stet- 
son, for my application of same invention, and which three 
copies are always in my possession, open to public 
inspection. 

When such evidence shall be brought forth and made 
public, I shall not hesitate to yield the priority of invention 
to Mr, Bell, or any one else who might be entitled to it \ 
but until then, I shall not abandon my rights, and shall call 
myself, by valid documents, the first American citii^en who 
has obtained from said patent office at Washington, a 
caveat which entitles me to the priority of invention of the 
great contended telephone. 

Very truly yours, 

Anton [u Meicll 



Another problem of equal importance, is to determine 
the form of the clouds which portend a thunder storm. It 
would be necessary, for scientific accuracy, to photograph 
the sky every time such clouds were formed. It would also 
be necessary, in order to complete the data, to scatter ob- 
servers over the neighboring country for a distance of thirty 
or forty kilometres. Ten such stations would suffice. 

We cannot too earnestly urge the friends of natural sci- 
ence to unite to study this problem without recourse to 
government aid. For these researches require a freedom 
which official bodies do not possess; the creation of such 
a corps of observers, would probably end in only increasing 
the number of citizens, to whom science furnishes an ex- 
cuse for living at public expense. ^W, de F., in L* EieciHcil/. 

F. W. Stone. 



OUR PARIS COPRMSPONBENCM. 



HEAT LIGHTNING. 



NOW that the season of thunder storms has come, it 
is possible to make a great number of observations, 
useful to the progress of meteorology, and the phyisics of the 
air. One of the problems in the order of the day, is to de- 
termine the nature of heat lightning, which often lights up 
the sky at simset, and is always followed by more trouble- 
some disturbances, such as a torrent of rain, or a st'oke of 
lightning. 

Many physicists assert that these flashes are only the 
reflections of lightning, so far distant that the noise of the 
thunder cannot be heard. This opinion has gained ground 
during the last fevv years. 

The ]>roblem could evidently be solved in a single sea- 
son, by observing, from an elevated phice, the number of 
flashes, and the times at which they occurred, and com- 
paring the rcHults with the number of strokes of lightning 
observed in the same time at other places. If all the heat 
flashes noted during one summer were traced to this source, 
there would be ncj foundation for the theory that they are sim- 
ilar to the aurora borealis. We believe that these luminous 
phenomena, only occur in those regions where the old 
philosophers located the (Ire /one, and w lie re cirrus clouds 
are not formed 

There is little use, we think, in insisting upon the impor- 
tance of this kind of information, and it cannot be obtained 
from observations at frxed hours, with which the French 
meteorological bureau is too easily satisfied. As has been 
well remarked somewhere, darne nature is not a govern- 
ment clerk, and has no office hours. 



Paris, July sth, 1883. 

NO grc^t animation may be expected during the sunimer tinne, from 
dfUriu enterprises The fine weather is their dull season, as in 
every workshop preparations are made for the busy period, which begins 
in September, It is very natural, therefore, that there is not much talk 
about the doings of elecLriclans just at this moment. The Vienna ex- 
hibition win give electricians, bowever, an opportunUyof bringing thon- 
selves before the public, and they are now busily engaged in preparing 
for it. From personal in forma tioo which 1 have received » the exhibition 
will be a lemarkable one, and well deserving the attention of elcctiM^ans, 
although it comes St aredy two years after that of Paris. Without in- 
tending 10 pose as a prophet, I believe that a practieiil solullon will be 
exhibited lb-re of the electric transtnission of power to a distance, and 
that a c< incise idea of the services it can render, may be obtained. Tht 
industrial product — that is, the proportion of work obtained on I he nC' 
cei'ving ihaft to the work expended on the shaft of the generator— is now 
more than 50 per cent, foraccitain clas?i of machines, when a copper 
conducting wire is used, and ih^t it is as insulated as possible : the dts- 
taticc between the machines would be about three miles. This is only a 
first estimate, and it is very probable that better results may be obtainoJ, 
We shall not be k(i in uncertainty very long with regard to this point, ai 
a committee, conj posed of Kf cssrs. Trcsca, member of the Academie des 
Sciences; Potier, professor at the Ecole Polytechniquc; and Marche, 
president of the Societ}' of Civil Engineers, art now carefully examining 
the machines tJiat h.ive been si»ecially built by the Compagnie Electrique 
for the transmission (?f power There is also some talk of employing 
small electric niachinoi for working tht; ventilators in the new Hotel de 
Mile in this city, "I'heir use in such a ca^ would be in natural order, 
:ind would » be|iide>, considerably simplify the fitting up. 

CJur readers may be, doubtless, of the opinion that we return rather 
frequently to this Imnsmis^ion of iiowerj but we are compelled to con- 
sider the question, as it is the only one where something yet remains lobe 
dis^co^ertd Ihe eleclric light would seem to conceal no mote mj^sieries; 
ihure are so many machines, regulators, and icicandescent lamps, thai one 
inut't have a robust faith m an inventor, to believe he can offer any new 
discovery of imptmance* There is very htlle attention being given to 
iuckiinulators and tven in Eniiland. where they are more especially ad- 
vocatud, it i^ remj^'nized that their only advantageous application is for 
triicliou on iramwuys ; \i they are suited for such work, is even que;* 
lioueil. There is, therefore, a certain amount of discouragement arooog 
iho-e whu l>t:lieved, loo readily, that electricity was going to revolutionize 
iiidu^^lry 

Some ikxlricians, backed by mi z n ri ts ^nd engineerB* have, therefore. 
thoujjht it high time to forni lliemsdves into a society for the defense of 
electric inti rests. Some two or three uionths ago, an attempt was made* 
in Paii?^, Ui havt .1 monthly dinner, to which every electrician, or so-called 
electrician, might be admitted by paying his quota, After one of these 
meetings, a committee was nominated (of which the presidency was 
offered Ui the minister for post-oHict'^ and telegraphs)r to study ways 
and means. 

A centre for obtaining inforniaiion a^ to the progress of eleciridty ia 
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ever}' country, was to be established (it would seem that the French and 
foreign publications were not sufficient !), and electric questions invesii- 
gated by mutual discussion and working together (they forget that thoie 
is a syndical chamber of electricity already in Paris), to aid in the popu- 
larization and development of the applications of electricity, by every 
means— periodical publications, lectures, meetings, public experiments, 
etc., to follow, at home and abroad, the progress of industrial, adminis- 
trative, and public questions : the utilization of natural forces that it is 
possible to capture, distribute, and make use of, and to encourage inti- 
mate intercourse and solidarity between all the members of the society. 

Such a programnie cannot, in our opinion, be carried out, the more so 
as the society was not to patronize any industrial or commercial enter- 
prise. Will it busy itself with any financial undertaking ? We hope it 
may, for its own sake, for otherwise, where will its resources come from ? 
It costs pretty heavy to make new ideas succeed. The Jablochkoff 
candles and the Edison lamps took some millions before getting a foot- 
hold. We hdve only to see how matters are g3ing on now, to be con- 
vinced that the best inventions would have little chance of success at 
present, without money to back them ; and yet, this society is to show a 
disinterestedness that would render it powerless. 

Besides, what advantage could professional electricians derive from 
this new organization ? We are living under the n[j;ime of the ** struggle 
for life," in a deluge of discoveries, and only those that have great vital- 
ity, can keep afloat ; they must have real superiority, or possess indis- 
pensable resources in men and money. 

When an inventor has something, does he not know where to apply ? 
There are the Societe Gentfrale dcs Tele'phones, La Compagnie L* Eclair- 
age Electrique, La Compagnie Electrique, and a number of well estab- 
lished companies in England and France, all disposed to receive and 
examine anything. What more could the society, whose programme we 
have given, do in such a case ? Candidly speaking, the want for such a 
society has not yet beeri perceived. 

Perhaps I could not better show the difficulty that electric companies 
meet, in niaintaining themselves, than in analyzing the reports presented at 
the general nieetings of the companies that have been formed in France for 
working the Edison patents The financiers that accepted the mission of 
vulgarizing the inventions of the celebrated American on the Continent, 
formed the idea of establishing three companies, apparently distinct, but 
really ver)- closely united by common interest. Now, why were there 
three societies, instead of one ? This is the secret of the founders, and 
we will not Xxy to discover it. La SocitU^ IndustrielU ^ Connnercialc 
Etfison, with a capital of 1,500,000 francs, is specially en- aged in manu- 
facturing lighting apparatus. The Socit'U Electrique Edison devotes 
itself to trials and experiments, temporary fittings up — in fact, to work- 
ing the patents. Its capital is one million francs. 

La Compagnie Continentale Edison confines itself to selling royalties 
and creating local companies, principally outside of France : its capital is 
one million francs. 

The charter of these three companies dates from February 17. 1882. 
Social ^ Industrielle 6^ Com menial''.— The balance sheet of the first 
fiscal year shows a profit of 68,714 francs, 57 centimes, arising from : i, 
From interest on invested funds, 27, 274fr., 85c. ; 2, I4.999fr., 8ic , from 
a share in the Soci<!td Civile of the Edison workshops ; 3, 26,43gfr. 81c 
from profits of manufactures 

It must be stated, however, that under the title of the cost of fitting up, 
the sum of I78,i5ifr. 27c. has been made to figure among the assets ; 
out of this sum, 84,055fr. 60c. are put down to general expenses, and 
some 30.ooofr for models, drawings, fittings up of lamp factory, etc. , 
expenses which it would be more reasonable to see placed to the account 
of profits and loss.* 

*■ The following is the detailed account from report of council : Fr. C. 

BxpcDMS of constitution pioper 16,688 50 

ttmidry conrtractlons l'^,584 64 

Rep«in and fltiing up building 19,8.37 46 

Bnudlng sundry macbines 10,884 18 

ModeU 6.209 18 

Drawiogs 9,4.51 11 

OcnerareKpenses, from Feb. 17 to Aug. 1 84 065 80 

Szpense of establisbins lamp ractory 10,169 96 

CoBttroction of a telepnonic line 8,736 45 

Gratuity to M. Batchefor 4,584 00 

Totd 178,16187 



If we lay aside this debatable question of book-keeping, we find that, 
according to the balance sheet, out of a capital of i,500,ooofr. there 
have been expended : 

Fr. C. 

In real estate 230,115 71 

In manufacturing material and furniture. 585,128 23 

In raw or manufactured articles 426,133 77 

A total of 1,231,382 71 

And that the debtors' accounts represent only I02,354fr. 64c., while the 
creditors* accounts rise to I75,976fr. 35c. There remains, therefore, 
some two hundred thousand francs at the disposal of the company as a 
working capital — a sum that, it is needless to say, is insufficient. 

The property whereon the Ivry factory is built, belongs, in the pro- 
portion of two-thirds, to the Societe Civile of the Edison factory, and 
only for one-third to the Soei^te Industrielle vSr* Commerciale. By this 
means, it was possible to avoid giving up one-half the stock capital for 
the purchase of land and buildings. 

Sociitt' Electrique Edison, — The fiscal year is said to show earnings to- 
the amount of i5,O09fr. 35c., which appears ridiculous for a capital of 
one million. What is peculiar in the report, is the account of customers 
and debtors, which figures among the assets for 57S,558fr. 55c., of 
which sum 2i3,6i4fr. loc. are due by the Compagnie Continentale Edi- 
son on account of the cession made to it of several properties (grounds, 
machines, etc.). The Soci^e Electrique has, besides, some 320,000 francs 
at its disposal, but it owes various creditors I25,2i3fr. 65c. The re- 
mainder of its assets is represented by the material and fixtures, rents paid 
in advance, etc., all to the amount of 240,000 francs. The cost of 
material reached the sum of 982,634fr. 25c., and the general cost of 
management, working, etc., to 2i6,677fr. 40c , for a period of scarcely 
ten months. It is true, however, that the Societe bore a portion of the 
cost of the electric exposition, and of the opera experiments. Among, 
the permanent or temporary introductions of the company, we must cite : 
The shops of the Bon Marche, the powder works of St. Chamas, the 
Strasburg station, the bank of France, the house of Ilachette & Co. In 
common with the Compagnie Continentale^ it put up fixtures in no estab- 
lishments, including 1 58 dynamo-electric machines, capable of working 
20,000 lamps. 

Compagnie Continentale Edison. — The board of managers have 
acknowledged a loss for this fiscal year, of 32 7, 95 5 fr. 50c., of which 
1 59. 91 5 fr 25c. are to the account of the electric exposition, and the 
experiments at the opera; 73,775fr. 45c. for defense of patents, fees, 
fittings, &c.; and 99,26ofr. 8oc. for general expenses. The expenses for 
permanent fixtures, furniture and material^ foot up a total of 352, 591 fr. 
50C , and the credit side shows a balance on hand, and in bankers, out- 
standing bills, o:c.. of 530,36ofr. 70c.. with liabilities of 2i7,37ofr. loc. 
The company has, therefore, only some 30o,ooofr. as working capital. 

It must be stated that the company has treated, since the first of 
January, 1883, with Messrs, Siemens & Halske, for the Cierman patents, 
and received, according to the report of the managing board, 210,000 
marks (262,50ofr.) on account, for future fees on every lamp sold, and 
every dynamo put up for the production of incandescent lights. It will 
also have a share, to the extent of 12 6 per cent, in all the profits of the 
German company over the payment of interest on the capital paid in. 
This, however, is not enough to make up the deficit on the first fiscal 
year, but favorable results are expected from Italy, Russia and Holland, 
as central stations are being put up at Milan, St. Petersburg, Rotterdam 
and Amsterdam. 

Everything stated, so far, refers to the year ending Dec. 31, 1882. 
Since that lime we should be rather embarrassed, if asked whether things 
(except as regards the treaty with Siemens & Halske) had been sensibly 
changed. The only conclusions that can be drawn from the balance 
sheets, or reports, is, that the stock capital of each company is 
insufficient, and that it would have been better, perhaps, to have only one 
company, as the general expenses would be thereby reduced, and that 
there are no reasons to suppose that business would have been managed 
any worse, as we find almost the same identical names in the lists of the 
three managing committees. 
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The Paris municipal council has given iis adhesion in favor of the 
metropolitan subterranean road and steam traction. It seems to me 
that this council has not appreciated at its just value the advantages of an 
electric railway, especially in certain districts, where no reasonable objec- 
tions can be urged against an elevated road. There were ample oppor- 
tunities for forming an opinion of the system from the satisfactory results 
in Berlin » and at Portrush, in Ireland. A bid was put in by Messrs. 
Doistel. Chabrier &.Charton, civil engineers, but it did not meet with a 
favorable reception. It is only justice, however, to mention it. 

An elevated electric road would be made on the outer boulevards, 
between La Villette and the Place Clichy, a tiistance of 3,077 metres 
(about 7,}^ English miles), with nine stations, separated by some 350 
yards The service was to be done by single cars, passing up and down 
every two minutes. 

The minimum height of the elevated is fixed at 4.75 metres (16 feet 4 
inches) above the ground, but owing to the irregularities of the surface, 
the height is in some places 35 feet; and the slope on the gradients is 
over looo ; the radii of the curves are not below 300 metres (328 
yards). 

It was supposed that the distance from one end to the other would 
be made in twenty minutes, and that trips between the two stations 
would be made in the same time, thus doing away with any danger of 
accidents. As the work required for the traction of the vehicles, weigh- 
ing some 8,000 kilos, reaches 1432 horses on gradients, while it does not 
exceed six horses on the greater part of the line, the use of rails as con- 
ductors has not been adopted. The line has been divided up into sec- 
tions, each receiving the necessary current from the central station. In 
this way, the working of the road may be carried out economically. At 
one time it was intended to have the shops in the neighborhood of the 
Chemin de fer du Nord^ where locations can be had at very moderate 
prices. The \iaduct would te something like those of ordinary roads, i 
and would be made of sheet iron beams, braced and fastenetl by iron 
columns. 

It is a matter for regret that this project has not received any encour- 
agement from the authorities ; it possesses the double merit of applying 
metal roads and electricity — that is to say, the two elements that arc : 
requisite for an economic solution of the question of a Parisian railroad. 
The subterranean line does not take into any account all the difticulties 1 
that will be met with in the excavations, and that will upset all the esti- 
mates in the original plans. As the municipal council, on the other ; 
hand, did not accept the opening of highways with mason work via- 
ducts, as have been made in Berlin, we can only discern in all this that 
the metal is well adapted for putting up the street constniclion, and that 
electricity will surely provide us with a safe and silent means of transit. 

Ph. Del.vhaye. 
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{.(Jontinutd fnm imrje ll»s.) 

GALVANOMETERS — The kind most in use are known as detec- 
tors, in which the needle hangs vertically, the lower end being 
weighted. As, however, it is at times more convenient to use the instru- 
ment on its back, dial upwards, it is preferable that the needle be kept 
to zero by a small ilirecting magnet, instead of the end of the needle 
being weighted. Its position is then of no moment, and the magnet 
may also be removed, whereby the sensitiveness of the instrument i^ 
much increased. When the magnet is removed the instrument must be 
turned till the needle points to zero. 

It is also an advantage to have the scale on the lower half of the dial 
instead of the upper, where it is frequently hidilen by the brass rim that 
holds the glass, when u>ed standing on the ground. These instruments 
should be wound for»juantity and intensity, as they are usually termed, 
the <|uantity or short coil wire consisting ot a single layer of thick wire, 
and having a very low resistan<:e, the intensity or long coil wire being 
veiy line, and having a resistance of 150 to ::o<.) ohms. 

It much increases the utility of this inNtninient if the tine wire, or in- 
tensity coils, are provideil with a shunt liaviii;; one-ninth of their lesist- 
ancc, so that only one-tenth of the current passes the iulen>ily coil> when 
the shunt is in circuit. A small switch must be pro\idecl to jiul the shunt 
in or out of circuit. I >etectors aie now made having these iniprovements. 

In addition to a supply <»f tletectors, each <.>ltice slmuld have a hori- 
zontal astatic galvanometer to use with the Wlieatslone I'lidi^c coiN. this 
form being much moie ^^ensilive than the detector, the needles bein^ 
carefully balanced, and the holes jeweled to reduce friction. 

As its needle is kept in jxjsiiion by the eaith's m.i;;netism, ihe'instru- 
ment must be turned so as to brinj^ the Mectlle to /eio. 

A small magnet is usually supplied with these instruments, which can 
be laid on the table some distance away, either to reduce or inciease the 
sensitiveness of the instrument, the reduction or increase depending 



whether the north pole of the magnet is attracting, or repelling, the in- 
ternal needle ; to increase the sensitiveness the position of the magnet 
should be such, that the needle just returns to zero after having been dc- 
llectcd, and yet if it be placed the least closer, it drives or repels the 
needle from zero. 

There are numerous other forms of galvanometers, but the above two 
instruments are suflicient for all ordinary purposes. 

It may be as well to mention that the graduation on the scale is not 
proportioned to the amount of current flowing, it is fairly correct up to 
20", but as the needle moves further from parallelism with the coils, the 
effect of the current gets less and less, and at right angles, or 90®, it is 
practically nil. As detectors vary so much, it is useless to give any table 
of deflections for a certain amount of current, but each instrument can be 
tested, and the deflection, when connected to a good cell, noted for future 
use (the thick wire coils must be used for this test, as a very bad cell will 
give a good deflection through the fine wire coils. 

TiiK 1J.\TTERY.— Our remarks will be confined to the two forms that 
in actual use have proved to be the best for telephonic purposes. For all 
private lines and the batteries at exchange, subscribers* premises the prism 
form of Leclanche (No. 2 size) is the hcsX. The number of cells used is 
usually four. The ringing battery at exchanges should consist of at least 
six cells, and each table should have a separate battery. The following 
is a description of this battery, with instructions for maintaining it in 
good order : — 

The negative element of the old form of I^eclanch^ cell is composed of 
a carbon plate, placed in a mixture of coarsely powdered peroxide of man- 
ganese and carbon, the whole contained in a porous cell. The positive 
element consists of amalgamated zinc. The exciting liquid is a solution 
of sal-ammoniac. The solution has no chemical action either on the zinc 
or the peroxide of manganese so long as the cell is not at work. This is 
a great advantage; but the cell with the porous pot offers a rather high 
resistance, and the late M. Leclanche had for some time past been experi- 
menting with a view to improvement. This he succeeded in effecting in 
the agglomerate form of cell by substituting movable plates for the pott>us 
])ots. The materials used to form the depolarizing plates are, in course of 
manufacture, submitted to a pressure of several tons, and, when joined to 
a carbon plate, compose the negative element of the cell. To fit up the 
agglomerate cells, place against each side of the carbon plate an agglo- 
merate block, and stretch over them the two India rubber bands. These 
bands have each a solid part through which a hole has been bored to 
receive the zinc rod. I3y this means the zinc is kept from touching the 
negative element, thus avoiding injurious local action, the whole is held 
tlrmly together, and is ready to be placed in the glass jar. 

The following quantities of sal-ammoniac should be used to chaige the 
battery; For a No. 3 (small size) cell, 40Z.; for a No. 2 (meditun size) 
cell, 6oz ; for a No. i (large size) cell, looz. In each case the cell should 
be filled with water so as to cover the agglomerate plates. If the cell is 
required for immediate action, the solution, mixed in the above proportions, 
should be prepared before being poured into the cell. The advantages of 
the new cell with agglomerate plates (as stated by the manufacturers) may 
be enumerated as follows: — 

1. A much better use is made of the depolarizing power of the man- 
ganese, as the reduction of it is more complete tluin in the porous pot 
form, where the manganese while being reduced clogs and prevents the 
action of the battery long before the whole of the manganese is reduced. 

2. In conse(iuence of the readier reduction of the manganese, the 
carbon plate is more rapidly depolarized than with the porous pot form, 
and consc(iuently the electromotive force is more sustained. 

3. The resistance is extremely amstant^ whatever the electro-chemical 
work done by the cell may be, and will even tend to decrease in conse- 
quence of the formation of chloride of zinc, which is an excellent con- 
ductor. 

4. The battery is ready for use immediately on charging, because the 
licjuid is brought into direct contact with the negative and posidve 
elements. 

5. The renewal is exceedingly simple. When the battery becomes 
exhausted, the depolarizing plates, which are joined to the carbon plate, 
have only to be removeil and fresh ones substituted. 

<• \\s avoiding the use of porous pots the risk of breakage and 
ileterioration is very nmch lessened, and the cost of renewal considerably 
reduced. 

7. The trouble and cost of maintenance are next to nothing. 

The Leclanche batteries are connected up like all other batteries^^ 
that is, the carl)t)n of the first cell is left free, and the zinc is connected U> 
the carbon <;f the second cell, the zinc of which is connected to 
the carbon of the third cell, and so on to the last cell, the zinc of which 
remains free, as shown in a future diagram of connections. When the 
two poles of the Leclanche battery are brought together, or, in other 
wonls, when the battery is at work, the solution of chloride of ammonium 
»s.d-anmioniac) is deconij)osed, and an oxy-chloride of zinc is formed, 
which is sniuble in the surrounding liquid. The hydrogen and the 
anunonia -o to the negative element, and are absorbed by the peroxide of 
nian^anese. 

It is ini|V)rt.tnt that pure sal ammoniac be used, as the impurities 
found in ordinary s:d-ammoniac tend to cause a rapid consumption of tha 
zinc rods. 



Although the battery works well xmder ordiiury conditions^ the best 
results arc obtamed when the following precautions arc taken ; 
I* Keep the cells in a dr)' place of mtdium temperature. 
3. Rub the inside of the neck of the gliiss cell (if it has not been 
' ■ parafHned) with oil or tallow^ to prevent the possible creeping 
Pof the safts. 

3. Take care that the contacts are always clean^ and that the conduct* 
ing wires arc efficiently inifUlated* 

4. When through evaporation the level of the water has fallen below 
the lop of the agglomerate plates, fresh water should be added. 

5. If the liquid becomes milky or opaque, add sal-ammoniac untlj the 
liquid becomes clear again, or substitute a fresh solution. 

6. Scrape the crystals off which sometimes settle on the zincs. 

7. When inspecting see that no white lead is forming between the lead 
► and carbon. If there ts, the cells must be removed. 

8. See that none of the solution gets on to the wir^ or terminals, it 
Lbcing very destructive, and rapidly causes a fault. 

If care is taken in observing these precautions the battery cannot fail 

[to give satisfaction. In exchanges where the work is very heavy the 

fringing battery had better consist of 6 to 8 gravity cells. These may be 

^ made as follow^s: — A glass jar, loin. high and gin. diameter, fitted with a 

porcelain or wood cover saturated with melted parafhne, a circular zinc ring 

with two projections cast on it which comes through holes in the cover, 

and arc held in this position by pins. One of these projections is fitted 

with a brass screw terminal , and, lastly, an inverted funnel made from 4lb. 

sheet lead pierced with holes. 

To charge this battery, drop copper sulphate down the neck of the 
funnel till it is full, then add pure cold water till it covers the zinc ring; 
the battery can then be joined up in the usual manner, i>., the strip of 
leatl from the neck of the funnel going under the binding screw of the 
next zinc ring, and so on in succession. The last lead strip and zinc 
ring may then be joined by a wire, so as to short circuit the battery, and 
left thus for twelve hours. By that time the lead funnel will be found 
covered with copper, deposited from the sulphate, and so converted into 
[the copper or negative element of the cell. 

The only attention these cells require is ; — Keeping the funnel neck 
of sulpliate, occasionally taking out the zinc and scraping off the 
er dejjosit, and drawing oil, by means of a syringe, some of the solu- 
I tion, replacing it with sufficient water to cover the due. Do not shake 
(the battery after it is once in action. 

The Leclanche cells may in all cases be retained for the transmitter 
1 cell. 

Always keep batteries in the coolest possible place (provided frost 

\ cannot reach them). Therefore, the floor or a low shelf is preferable to 

their being placed near the ceiling. If obliged to put them in a warm 

place inspect more frequently,^ — iMmLm Kh-itridan. 




ELECTRICAL CLOCKS IN PARIS. 



(From LBUctridiS^ 

nMTRAL MOUCHEZ, director of the Paris observatory, has just 
published his annual report, from which we extract the following 

Passages relating to the present state of the network of electric clocks in 
aris : 
The service, which is very ably conducted by M. Williot, comprises, 
at present, eight clocks in the western circuit and seven in the eastern, all 
regulated by electricity. 

Some interruptions occurred during the year, but the causes are known. 
Some arise from the dctcrioi-ation of the cables in the sewers, and this 
could be, doubtless, provided against by adopting moveable nuts to the 

> cables and by careful inspection. Others were owing to a defective sys- 
tem of inspection. The regulator would have to be cleaned more fre- 
quently, and more attention given from the central office, which is placed 
in bad hygroraetric conditions. The regulators will be placed in new un- 
derground rooms when these arc ready. 

Finally, certain interruptions — generally consisting in being two scc- 
[ onds late — ^arc owing to the construction of the regulators, which is 

> too delicate for the shaking motion to which the regulators are exposed in 
some particular places. A great improvement has, however, been made, 
and these accidents will be likely entirely prevented by a system for dead- 
ening the vibrations on the escapement axis. 

It may be assumed from the foregoing, that the most desirable im- 
provement at present would be the organization of a central control ser- 

' vice, by which the various clocks could be examined from the observatory. 
The problem could be solved by interrupting the synchronization current 
from various but lixcd points of the dial of the clocks, and by marking at 
the central office the position of tliese interruptions, which are repotted 
hy a receiving galvanometer for each circuit. 

Although the system of control must be put in practice progressively, 

I and within certain limits, it is to be hoped that it can be arranged satis- 

jfaciorily with the assisl^ince of Breguets house, which is to take the matter 

lin hands by ofhcial authority 




TO whom belongs the honor of this beautiful and fecund discovcty, 
which, owing to its numerous and varied applications, may be 
justly considered as one of the most useful and brilliant conquests of the 
human intellect 

The majority of scientists, not to say all, unbesitatingly concede to 
O^rstedti asthetrue and only author of the discovery of electro- magnetism, 
a right to the honor, which is by no means indisputably established. From 
the researches of Zantedeschi in the year 1859, it appears rather that 
the actual creator of this new branch of electricity is Romagnosi, an 
Italian. But even the influence of his high authority has apparently in- 
fluenced no convert to Zantedeschi's conviction, and all the efforts be 
has made to reclaim for Italy the honor of the discovery of clcctro*ro«ig- 
netisro, have, apparently, been ineffectual. 

Must it, therefore, be assumed that the facti invoked by Zantcdeschi, 
in favor of Romagnosi, are not conclusive, that his reasons arc not per- 
suasive, that patriotism leads him to exaggerate, perhaps, the merits of 
Romagnosi, or must we rather recognize in the delay only a matter of 
routine, of prejudice, or of social conservatism. 

To the simple question thus presented, I have not the pretention to re- 
spond, yet, even though I be accused of partiality for my country, I can 
not hesitate to recognize that the arguments up<5n which Zantcdeschi 
relies to sustain this theory, are by no means devoid of foundation, and 
am convinced that others will agree with me when they become acquainted 
with an article published by an Italian journal, in 1S02, that is to say, t? 
years before CErstcdt discovered the deviation of the magnetic needle by 
the voltaic current. 

In the Ristreito dd foglietfi univtrsaU di Trtnt^ of August 3, 1802, 
occurs the following passage \ : 

'* The Counsellor J can- Dominique Romagnosi, hastily communicates to 
the philosophers of Europe, an experiment relative to the application of 
the galvanic fluid to magnetism. After having constructed a voltaic pile 
with discs of copper and zinc, separated by discs of flannel impregnated 
with an ammoniacal solution diluted with water, the author attached to the 
pile itself, a wire of silver, broken in different places like a chain. After* 
wards he took an ordinary magnetic needle^ arranged in the manner of an 
ordinary marine compass, and fitted in a prismatic axis of wood, and 
after having removed the glass cover, he placed the needle upon an insu- 
lator of glass near the pile. He then, holding the chain by the glass 
liit>e, applied its extremity, or button, to the magnetic needle After 
some seconds of contact, the needle deviated several dtigrccs from its 
polar position. Upon removing the chain, the needle preserved the 
deviated position first assumed. 

*' A new application of the chain caused the needle to assume 
always a new position slightly different, which it preserved, after being 
left, so that its polarity appeared to be quite destroyed. To re-establish 
it, M, Romagnosi adopted the following method : he pressed the edge of 
the insulated box between the thumb and first finger, with both hands, 
and thus held it for some secontls, but carefully avoided jarring it in the 
least. The needle then slowly recovered its fwlarily, not suddenly, but 
by successive pulsations, like those of the seconds hand of a vatch. This 
experiment was made in the month of May, and repealed in the presence 
of several witnesses." 

By reproducing this passage from the Italian journal, I have no inten- 
tion of diminishing in any degree the merit of the illustrious Danish 
philosopher ; but, is it not just to rescue from oblivion the name of he 
who first observed the action of the voltaic current upon the magnetic 
needle. 

As I have already stated, it is not to answer Ih^ question, already dis- 
cussed by Zantedeschi, in 1859, that I now revive it, but in view of the 
approaching exposition of electricity, in Vienna, to present it- to the atten- 
tion of scientists. 

During the exposition there will, no doubt, be a meeting of clectri' 
cians. It is my desire that they shall consider, discuss, and, if possible, 
definitely decide the matter. The discussion by competent men 
of diverse nationalities of this dispute<l incident, of the history uf 
electro- magnetism, would be regarded wiih great interest. It would, un* 
doubtedly, revive many forgotten facts, perhaps the names of other 
scientists who have also contributed to the discovery of electro-magnetism. 

To resume — 

t. Should the merit of having first observed the deviation of the mag- 
netic needle, be attributed to t»stedt or Romagnosi ? 

2. Did t Mrstedt know of the experiment of Romagnosi when he pub- 
fished his discovery in electro-magneiisni ? 

3, Were there no other scieniists who took part in the discovery ? 

* Fmrn **Coitiilo» ie^ Mcmdcfi,'' Jane 90, 1H83. 
t UliKlorle de la pliy»ique ot dc la chimle par Fcrdlnatid Hocfer; page V6. 
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Such are the questions that I have the honor of presenting to the com- 
mittee of direction of the Vienna exposition, and of asking them to pre- 
sent to the electricians during their approaching re-union. 

Dr. D. Tommasi. 



THE TELEPHONE PATENTS, 



WE take the subjoined from ihe Boston Herald oi July iSth : 
** Two recent events have re-awakened public interest in the long 
discussed question as to who was the original inventor of the speaking 
telephone. One is the decision of the patent commissioner, reported in 
the Washington despatches yesterday, conceding a point to Drawbaugh, 
who claims to be the pioneer inventor, and whose instruments are now 
the property of the People's Telephone Company of New York. The 
commissioner's decision is verj' important, inasmuch as it allows of a re- 
opening of a case in which the invention of the transmitter was in dis- 
pute,^ and the ruling is directly contrarj' to a former decision of the 
examiner of interferences. The other circumstance which adds interest 
to the question is the announcement of the simultaneous publication in 
this country and Europe of a book to show that the telephone was in- 
vented first by a German named Johann Philipp Reis. The author of 
the book is Professor Sylvanus P. Thompson, who seems to have fur- 
nished some advance sheets to William F. Channing, M. D. , of New 
York, who, in turn, has made them the foundation of an interesting 
article in the current number of the Popular Science Monthly, At the 
outset, Dr. Channing holds, that beside the telephone the telegraph is a 
clumsy mechanism. Already the business centres expand, he says, and 
the values of city lands change under the magic of an invention whch 
places every man at every other man's ear. But the doctor thinks this 
prophecy or promise of the telephone is not all that affects the interest of 
the American people There is a menace in connection with its present 
history which justly awakens public concern Rapacious hands have 
clutched the throat of the telephone, to extort oppressive tribute for ever)' 
word which it utters. Dr. Channing holds enthusiastically to the idea 
that Prof. Thompson's book establishes beyond honest doubt or question, 
by historical evidence, by the reproduction of original documents and 
illustrations, and by the public records of scientific bodies, that Philipp 
Reis discovered the electric transmission of speech in i86o-'6i ; that he 
elaborately described and exhibited his telephone in iS6i; that he in- 
vented transmitting and receiving instruments which not only talked then 
and talked now, but which include the essential principles of the trans- 
mitters and receivers now in use ; and that he manufactured and placed 
on the market, and sold his instruments in 1863 for the purjwse of trans- 
mitting electric speech and song. In the course of his elaborate claim 
for the German, the author of the forthcoming book indulges in an un- 
conscious defence of Drawbaugh, when the latter is charged with not 
having been prior to other claimants in producing a speaking telephone. 
He says that between 1S61 and 1864 Rcis's telephone in England was the 
subject of experiment and improvement, and adds that it is rumored, 
with a good deal of probability, that his instruments were so far improved 
in a German neighborhood in Pennsylvania that fluent talking was 
obtained some years before the revival of the telephone in this country by 
Gray and Bell. The year 1864, according to this authority, was probably 
the culminating point of Reis's career in connection with the telephone. 
He is said to have proclaimed the invention as an accomplished scientific 
fact, and confidently predicted its commercial application. He died of 
consumption, Jan. 14, 1874, at 40 years of age. Prof. Thompson, in his 
book, shows in parallel columns the identity of expression between Reis 
and Bell in their statement of the essential i)rinciples of the telephone. 
The conclusion reached by the author, from the survey of the whole field, 
is that there is not, in the telephone exchanges of England to-day, any 
single telephone to be found in which the fundamental principles of Reis's 
telephone are not the essential and indispensable features. This conclu- 
sion, argues Dr. Channing, makes the speaking telephone, in its elemen- 
tary form, free to the whole world. It opens wide the door for the future 
development of the telephone, he thinks, and should assure to all those 
who, by their genius and industry, in our day and generation, have 
improved or may improve it, an ample pecuniary reward. I'urlhermore, 
Dr. Channing says, in the light of historic facts which Prof. Thompson's 
book establishes, the decision of the courts of the United Stales that Prof. 
Hell is the discoverer of a new and useful art (the electric transmissif>n of 
speech", to which he has exclusive title, must be reversed as speedily as 
possible, that our courts may retain the respect of the people of the 
United States. 

*' One of the f)tricers of the People's Telephone (.'ompany, the corpora- 
tion which holds that Drawbaugh was the original inventor of the tele- 
phone. hapi)ened to be in IJoston yesterday, and a J It raid reporter asked 
him about the claim ma<Ie by Prof Thompson. He answereii : " If 
you were aware of the tactics <»f the Pell company you would locjk uj)on 
these things differently During the last few days you have seen some- 
thing about patents being allowed for a McDonnou^h telephone. In a 
few days the country will fin<l out what he has and what he claims. His 
claim for an early invention is absurd in view of the fact that in July, 
1883, he has not got a telephone that will work The article in the 



Popular Science Monthly is inspired by the Bell company, and both that 
and the McDonnough claim are put forth to injure or prevent negotiatkos 
for territory, now going on l>ctween the people s company and prominent 
persons in the state of New York. The Reis dainis ba%'e been twice 
decided as worthless in Bell company suits by Judge Blatchford, and were 
so held in the English ami Scotch courts in hotly contested cases tried 
last year. You must remember that the Bell company has everything to 
lose and nothing to gain in its litigation with the people's company, while 
we, with the best instruments and no incumbrances, have nothing to risk 
in an open fight. We have formed first-class connections and have 
e\-ery prosi>ect of success. Indeed, so confident are we that we shall 
presently go ahead and duplicate the local exchanges throughout the 
country in order to be ready to serve the public when the litigation is 
ended. We do not wish to boast or even talk of our present doings. We 
feel more confident than ever before. Every step in the legal proceedings 
hits our opponents in a vital spot." 



IMPORTANT PATENT OFEICE DECISIONS. 



A DESPATCH to the associated press from Washington, date of July 
2 1st. states, that the first stage of the settlement of the question of 
priority of invention of the several parts of the telephone, was reached to-day 
when the Examiner of Interferences in the patent office promulgated his de- 
cision in •* the speaking telephone interference cases." The first of these 
interferences, of which there are eleven, was declared in March. 1878, and 
the patent office has at various time since then considered them and 
heard arguments upon them. The parlies originally involved were A. G. 
Bell, J. W. McDonough, T. A. Edison, E. Beriiner. G. B. Richmond. 
E. Gray, A. E. Dolbear, A. G. Holcombe, C. E. Chinnock. C. A. Ran- 
dall, F. Blake, J. H. Irwin, and G. M. Phelps. W. L. Voelker was 
made a party to three of the cases in 1879. 

Of the original parties, decisions have heretofore been rendered against 
Richmond, Holcombe, Randall, Phelps, Chinnock and Berliner. The 
decision of the remaining eleven cases covers 348 printed pages. The 
several interferences are denominated respectively as interferences A, B, 
C, D, E, F, G, I, J, L, and No. i. 

Interferen'ck A. "The subject matter of interference A is defined as 
" the art of transmitting and reproducing at a distance sonorous waves or 
vibrations of any description, which consist in increasing and decreasing 
the strength of an electric current traversing a circuit in such a manner as 
to produce in said circuit a series of electrical waves or vibrations precisely 
corresponding in their intervals of relative amplitude to the sonorous waves 
which a-e to be reproduced at the receiving station or stations, so that 
oral conversations or sounds of any description can be telegraphically 
transmitted." With regard to this interference the examiner holds that 
the evidence shows that this art "had not been invented prior to the 
filing of Bell's application for a patent, February 14, 1876." Priority of 
invention is accordingly awarded to Bell on this count. The parties to 
this interference were Bell, Gray, Edison and Voelker. 

Intkrkkrknce B.— The subject matter of interference B is defined as 
"the improvement in the art of transmitting vocal sounds or spoken 
words telegraphically, which consists in throwing upon the line, through 
the medium of a varying resistance, electric impulses corresponding to the 
vibrations of a diaphragm operated by the movements of the air produced 
by a spoken word." The parties to this were Bell, Gray, Edison and 
Voelker. Ihe examiner holds that while "Gray was undoubtedly the 
first to conceive of and disclose the invention, as in his caveat of Feb- 
ruary 14, 1 8 76, his failure to take any action amounting to completion 
until after others had demonstrated the utility of the invention, deprives 
him of the right to have it considered as a continuous act." He holds 
that it is not proved that Edison possessed a knowledge of the art or 
method prior to June 25, 1 876, when Bell had reduced it to practice. 
Priority of invention in this instance is accordingly awarded to Bell. 

In I ERi'KRK.NCK C. — Two Hiventious included in interference C are 
thus defined: — "First, the transmitter, conuisting of the combination in 
an electric circuit of a diaphragm and a liquid or equivalent substance of 
high resistance, whereby the vibrations of the diaphragm cause varia- 
tions in the resistance of the electric circuit and consequently of the 
strength of the current traversing said circuit. Second, in a telegraph in- 
strument operated by sound, the combination with the diaphragm of two 
or more electro<les placeil in an electrolytic liquid, and operating to in- 
crease and ilecrease the resistance of the electric circuit by the movement 
derived from the diaphraj;m." In these inventions the examiner awards 
priority of invention to Bell. 

iNrKRFFKKNri D.— Thc subjcct matter of interference D is in "an 
electro hydro-telephone, the fluid holding vertically an adjustable tube, 
within which the ends of the platinum points are immersed." The ex- 
aminer awards i)riority of invention to PMison, on the ground that in 
Edison's " exhibit water telephone," proved to have been made as early 
December, 1^76, the first embodiment of this feature is shown. 

1m irm kknci: K. — The invention embraced in interference E is de- 
fined as an acoustic telegraph " including sound producers as well as re- 
producers on armature plate (consisting of a diaphragm of iron or steeU 
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an armature fsstened to a membrane diaphragm, or a non-musical arma- 
ture plate fastened at one end), the electro-magnet for the same, and a 
closed circuit passing from the helix of such electro-magnet to the source 
of undulatory- electric energy." The parties presenting claims were Bell, 
Edison, Dolbear. and Gray. The examiner awards priority of invention 
to Bell, fixing the date of his patent as February 14, 1876. 

Interference F.— The subject matter of interference F is defined 
as follows: — ** First, a telephonic transmitter, consisting of a coil of wire, 
one or more magnets and a disc or diaphragm so arranged relative to 
each other that a motion of the diaphragm shall induce in the coil of 
wire an electric motive force in virtue of the presence of the magnet or 
magnets; second, the combination in one circuit of two or more discs or 
diaphragms so arranged relatively to each other that if one of the discs or 
diaphragms be put in motion by the voice, by a current of air or other- 
wise, it shall induce a transient current of electricity in its associated coil, 
which current shall actuate the other discs or diaphragms in virtue of the 
coil and mag^ts associated with them." The examiner holds that (iray 
and Dolbear are not shown to have invented the subject matter prior to 
February 14. 1876, the date of Bell's patent, and awards priorit)' of in- 
vention to the latter. 

Interference G. — The invention embraced in interference G is de- 
fined as ** a telephonic receiver consisting of the combination in an electric 
circuit of a magnet and a diaphragm supported and arranged in close 
proximity thereto whereby sounds thrown upon the line may be repro- 
duced accurately as to pitch and quality." 

The parties to this interference were Bell, Edison, McDonough, Gray 
and Dolbear. May, 1875, is fixed as the date of Mcr>onoiigh*s invention, 
and priority of invention is awarded to him. 

Interference I. — The declaration of interference I embraces a 
* * telephone transmitter consisting of one or more helices forming a portion 
of the main circuit and surrounding a core or cores maintained in a mag- 
netic state by the inductive influence either of an electric current or of a 
(lermanent magnet in combination with an elastic inductive plate or arma- 
ture which is rigidly supported at one or more of its edges, while the 
portion facing the poles of the magnetic core or cores is left free, so as to 
be capable of responding to sonorous vibrations traversing the atmosphere 
or other bodies." Priority is awarded to Bell. 

Interference J. — Interference J includes the ** combination with an 
electro-magnet of an iron or steel diaphragm secured to a resonant case 
for rendering audible acoustic vibrations." Priority is awarded Bell. 

Interference L. — The subject matter of interference L is declared 
as follows: — ** First, the combination is an acoustic telegraph of an 
electro-magnet and a polarized armature formed of a plate of iron, steel or 
other material capable of inductive action and a resonant tube or case. 
Second, the combination is an acoustic telegraph of an armature plate 
polarized by induction, a resonant case or tube, and an electro-magnet 
and circuit connections whereby reversed currents are caused to act in the 
electro-magnet with varying intensity proportionate to the electric waves 
sent from the transmitting station." The contestants were Gray, Bell and 
Edison. Priority is awarded Bell. 

Interference No. i — The subject matter of interference No. i is 
described as follows : — *' A spring forming or carrying one electrode and 
constantly pressing against the other electrode and the diaphragm to 
maintain the required initial pressure between the electrode and yield 
to the movements of the diaphragm." The contestants were Voelker, 
Blake, Irwin and Edison. Pnority of invention is awarded Edison. 



SPARKS. 



The German Navy Department has recently realized the 

necessity of employing, electric projectors on board the fleet for signal, 
search, and navigation lights. 

The Bernstein Electric Light Manufacturing Co. have 

been exhibiting their system in Hartford, Ct. They propose to organize 
a branch of the Boston company, for the State of C'onnecticut, in Hartford. 

The electric tower, at Fond Du Lac, Wis., fell down 

July nth, and a piece weighing 500 pounds crashed through the roof of 
a saioon, demolishing a stove at which a woman was cooking, but injur- 
ing nobody. 

On July 13, Michael Peets, aged 17 years, while reading the 

bible in his house on the Shaker Road, six miles from Albany, was struck 
by lightning and killed. His clothing was stripped from his back and 
his flesh lacerated. 

The charter of the McTighe Electric Light and Manufactur- 
ing Company has been filed for record in Pittsburg. The capital stock 
is $300,ooa $30,000 has been paid in. The company have commenced 
the manufacture of electric machinery. 

The Elgin Daily News, 111. , reports that an electric light com- 
pany has been formed at Elgin, by Mr. G. S. Bowen, that the opera 
hcmse will be supplied with six lights, and that a star iron tower will be 
erected on Fountain Square, running skyward 150 feet. 



A COTBMIORARV SAYS, that on Tuesday night (July 10) Harry 

I Miner's Theatre was lit up behind the scenes and before the footlights 
I with electric lamps of the Maxim incandescent pattern, with which the 

house has been fitted out by the United States Illuminating Company. 
' This theatre is the first in the country to be completely lighted by elec- 
' tricity, and the managers were enthusiastic in their praises of the new 
j feature About three hundred lamps were burning and all the effects of 

full and half lights on the stage were successfully obtained with the same 

celerity of change as is ordinarily seen in the use of gas. The current 

came from the company's station in Stanton Street. 

The Cleveland I^eaderm referring to the renewal of the Brush 

Company's contract for lighting the streets of Cleveland, Ohio, says : — 
"The light has given good satisfaction since its int'otJuotion here, and 
nobody can justly find fault with the manner in which the Bnish Com- 
pany have performed their part of the contract. The superiority of this 
light over gas has been fully demonstrated, and a return to the latter 
would surely meet with the disapproval of nine-tenths of the people of 

, Cleveland, who naturally take pride in anything that adds beauty to the 
city. It has also been demonstrate<!, that the difference in cost between 
the Brush light and gas is, consitlering the difference in quality, but 
trifling.** 

Arizona Citizen : ** A number of mining companies in Ari- 

I zona Territory are about to adopt the electric light, to facilitate operations 

I underground, as well as on the surface — notably, the Silver King Mining 

I Company, the Howell Smelting and Mining Company, and the Conger 

;, Mill and Mining Company. At the Silver King Mine, it is proposed to 

I use four 3,000 candle power Brush lights above ground, and two below, 

^ together with 25 small incandescent lamps. The dynamo, located near 

the main shaft, will supply the current descending 800 feet to the lower 

levels of the mine, to the arc lights and storage boxes, from which latter 

the Swan lamps are to be connected by small copper wires. Fixed lamps 

are to be suspended from the roofs of galleries, and the portable lights 

arc to be attached to flexible conductors, for convenience of shifting. 

These lights are to bum continuously, night and day. In the reduction 

works of this company, both large and small lights are also to be used — 

a separate dynamo, and two storage batteries, supplying the current. 

The arc-light circuit, in the Silver King mine, will be about half a mile in 

length.*' 

On JULY lOTH, during the prevalence of one of the most 

severe rain and thunder storms that has visited this section for years, Mr. 
Jacob Berkeyhill, proprietor of the ten-pin alley, at Somerset, Pa., was 
bowled down by a bolt of lightning while standing in the door of Fleck's 
livery stable. He had on an ** electric hat,*' which is a cloth hat with a 
band of wire nmning around the inside of the crown and a small steel 
plate in front and behind. The lightning struck the front plate and tore 
the hat into smithereens ; then running down his right side stripped the 
clothes from that portion of his body, trom the skin out, from the shoulder 
to the sole of his foot. A large number of small silver coin in his vest 
pocket was scattered about him in a circle. A ten cent piece was burned 
into his flesh and was picked out by the doctor. 

The ring of his silver watch was meltetl off, and a five cent nickel was 
soldered into the case of it as neatly as though it had been the work of 
the most finished silversmith. He was picked up for dead and carried 
into Dr. Rouch's office when it was discovered that his heart was still 
beating. The doctor went to work on him, and jn a short time had him 
restorMl to consciousness. Strange as it may seem, he had so far re- 
covered this morning as to be able to walk a square, from the doctor's 
ofHce to his hotel, and is thought to be out of danger. Mr. Jacob Fleck, 
who was standing within a few inches of him at the time, escaped imin- 
jured. — Wasliingtcnty Pa., Reporter. 

A WORK VERY important to the commerce of New York, will 

be undertaken this year. That is the establishment of electric lights at 
Hell Gate, for which $20,000 is available. After a full consideration of 
the objects to be attained, and the be.st means of arriving at them, the 
Lighthouse Board has decided to erect at Hallett*s Point a tower of suit- 
able construction, 250 feet in height, and to display thereupon six electric 
lamps, of about 4,000 candle power each, for the purpose of thoroughly 
illuminating the adjacent waters. The ordinary purpose of a lighthouse 
is either to mark a shoal or headland, or in co-operation with another light 
to indicate the course of a channel. In the case of the proposed Hell 
Gate light, the object is to counteract the absence of daylight, and render 
the passage of Hell Gate as safe by night as by day. This being, to a 
certain extent, an experiment, whose value to commerce can only be fully 
determined by actual test, the board after negotiation with the owner of a 
plot of ground on Hallett's Point, suitable as the site of the proposed 
tower, received from him an offer which has been accepted. The agree- 
ment is for the lease of this ground for three years, at an annual rental of 
$400, with the condition that this lease is convertible, at the pleasure of 
the United States, into a deed of sale, the consideration being $6,opo, if 
paid within two years, or $7,000, if deferred to the third year. This 
allows ample time for the testing of the proposed lights, both as to their 
power, reliability, and the ease secured to navigation, at the cost of the 
rental only. — Herald. 
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On JULY 15TH, Mr. W. U. Fletcher and his two sons, Harry 

and Charley, ag^ il and 13 years, took shelter from the storm under a 
large oak tree in a field, near Middleboume, Tyler Co., W. Va., where 
they were working com. While sitting around the tree it was struck 
by lightning. Harry was instantly killed. Mr. Fletcher and Charley 
were thrown some distance from the tree. Charley was the first to 
recover, and at once went to the assistance of his father and succeeded in 
getting him in a sitting position. Mr. Fletcher soon sufficiently recovered 
to send the boy for help. 

When it reached the spot, Harry was found dead with his clothing in 
shreds, while Mr. Fletcher was still helpless. He was assisted to a resi- 
dence near by, and it is thought he will recover. Charley was knocked 
insensible, but not permanently injured. 

Mr. Lynch, IVesident of the U. S. Illuminating Company, is 

reported, by the Ehctrical WorU^ as referring to the lights on the Brook- 
lyn Bridge as follows : ** It was some time before we were able to illu- 
minate the bridge perfectly. At first the oscillations of the structure 
interfered very seriously with the lights. You know how these lamps are 
consUructed. The carbon points — one from above, and one from below — 
must be exactly opposite, for the lamps to burn steadily. But the vibra 
tions, caused by a single vehicle passmg over, were sufficient to compel 
the carbon points to work out of apposition, and, of course, you couldn't 
get a steady light. Now, however, we have arranged the lamps so that 
they stand perfectly straight, independently of the vibrations of the 
bridge, and they are working almost as perfectly as if they stood on terra 
firma." 

When asked why lamps that stand on solid ground sometimes all go 
out at once for a whole district, he replied, that that used to happen, now 
and then, during a great storm, but is very rare now. Such accidents 
were caused by the wires grounding. 



BUSINESS NOTICES, 



THE Phosphor-bronze Smelting Company — Office, No. 512 
Arch Street, Philadelphia — desire to call attention to the valuable 
quality of their Phosphor- Bronze Wire, Rods, Sheets, Bolts, &c., &c. 

Phosphor-Bronze is unequaled by other alloys in tensile strength, 
toughness, rigidity, elasticity, and resistance to crystalization and corro- 
sion ; being made entirely without the use of easily corroded metals, such 
as zinc, the metal is not affected by rapid deterioration from galvanic 
action when exposed to dampness or the corrosive action of sea air, sea 
and mine water, and other like influences. 

These valuable qualities have led to the extensive use of Phosphor- 
Bronze as a substitute for iron, brass, copper, and German silver, in 
mining and marine pumps, and machinery for piston rods, valves, and 
valve stems, bolts and nuts, wire cloth, wire ropes, &c. ; in electrical ap- 
paratus, for springs, screws, telephone and telegraph wire ; in sanitary 
appliances, locks, hinges, wood screws, machine screws, hardware, and all 
purposes where great strength and durability are desirable. 

Detailed price lists furnished on application, and sample orders 
respectfully solicited. 



egraph (law testimony); Cook. — 20. The Laws and Phenomena of Heat; 
Cazin— 21. History of the Atlantic Telegraph; Fidd.— 22. Electric Bat- 
teries; Niaudet. — 23. Laying and Repairing of Cables; Hoskiaer. — 24. 
Testing of Telegraph Cables; Hoskiaer. --25. Hand-book of the Tele- 
graph; Bond. — 26. Practical Information for the Telephonist; Lock- 
wood.— 27. Text-book of Electricity; Noad. — 28. The Telephone; Du 
Moncel.— 29 The Storage of Electricity; Greer. — 30. Six Lectures on 
Various Forces; Faraday. —31. Experimental Researches in Elec., Vob 
I, 2 and 3; Faraday.— 32. Testing T^egraph Lines, Vols, i and 2 
Sch warder.— 33. Practical Telegraph; Culley.— :34. Modern Practice of 
the Telegraph; Pope.— 35. Incandescent Electric Lighting; Sawyer.— 
36. Tlie Military Telegraph During the War, Vols. I and .2; Plum —37. 
Physical Treatise on Electricity and Magnetism, Vols, i and 2; Gordon. 
—38 Practical Telegraphy; Culley —39. Modem Practice of the Tele- 
graph; Pope. — 40. The Electrical Directory; Beriy's.— 41. Senate Re- 
port on Underground Telegraph; U. S. G. Report. — 42. Society of TeL 
Engineers and Electricians; No. 35, Vol. 10.— 43. The same ; No. 36, 
Vol. 10. — 44. The same; No. 37, Vol. 10. — ^45. The same ; No. 38, 
Vol 10.— 46. The same; Paris Ex. Guide.— 47. The same; No. 8. Vol 8. 
—48. The same; No. 10, Vol. 4.-49. The same; No. 11, Vol. 4. — 50- 
The same (double No.); Nos. 13, 14, Vol. 5.— 51. The same; No. 21, 
Vol. 7.-52. Inaugural Address of Prof. Abel; 1877.— 53. List of Mem- 
bers; S. T. E. E — 54. The same; No 5. Vol 11. 55. The same; 
No. 7, Vol 3. — 56. The Galvanometer, and its Uses; Haskins.— 
57. Electricity and Magnetism, and their Therapeutical Relations : 
Bird.— 58. Elementary Lessons in Electricity & Magnetism; Thompson. 
— 59. Electric Batteries; Niaudet.-6o. Electric Lighting; Du Moncel. 
—61. The Borderland of Science; Proctor.— 62. The Electro-Mechanical 
System Tel.; H Graig.— 63. Refining and Separating Base Bullion; N 
S. Keith. — 64. The Phonograph, and Memoir of Edison; F. F. Garbit 
—65. The Electric Light for Industrial Uses; R. E. Crompton.— 66. 
Practical Electric Lighting; K. Hedges. — 67. On the Economical Use 
of Gas Engines; W. E. Ayrton. — 68. Electrotype Manipulation, Vols. 
I and 2; C. E. Walker.- 69. Uses of the Telephones; A. B. T. Co. 

Contributions of electrical works, sent to above addre<>s. will be duly 
appreciated, and gratefully received by the Society. 



BRADLEY A. FISKE, 
-McConsulting Electrical Engineer,3|6-^ 

B9 Astor House, N. Y. 

opinions, Caloulations, Estimates, etc. 



BOOK NOTICES. 



LIST OF BOOKS IN THE NEW YORK ELECTRICAL SOCIETY'S CIRCU- 
LATING LIBRARY. 



BUSINESS ADDRESSES. 



Bahr Sc Zahn, Manafaoturan of Bleotrioal and Telecraph Inatramrau, 

Battery Suppliea, 106 Liberty Street, New York. 
Bradford, C, Solicitor of American and Foreitn Patenta, 16 k 18 Hubbard 

Block, corner WMhinffton and MeridUn Streets, iBdluiapolis, Ind. 
Bumap, W. H., Darie k Kidder'i Eleetrio Maehinei, 2S» West ^7th Street, 

New York. 
Dow, George Q*, Telecraph and Telephone Poles; Pins and Brackets, 

painted and plain, North Bpping, N. H. 

Fairman, James F., Telephone, Telecrapb. and Eleetrio Light Snpplief . 

and Apparatus, Inventor's Institate, Cooper Union, New York City. 
Pearoe Sc Jones, Telegraph and Electrical InstramaBts and SnppUss. 

64 A 66 John Street, New York. 
Pride, Fralelsh Sc Kjle, Telegraph and Telephone Line Osnstraetors. 

23&25DeySt, N. Y. 
Wennel, A. C, Bleotro-platei^-Qold, Silrer, Niekel, Oopper. Brass, Ae.. 

43 Centre Street, New York. 



BOOKS may be kq)t two weeks, five cents fine for each day beyond. 
Books may be had from, and returned to the Librarian, J. F. Fair- 
man, at Hall No. 2, Inventors* Institute, Cooper Union, 4th Ave. and 
8th .Street. 

r. Cipher, letter and Teleg^ph Code; Larrabce. — 2. Incandescent 
Electric Lights; Du Moncel, Preece. — 3. Induction Coils, how Made and 
Used; Dyer. — 4. Hand-book of Electric Telegraph; Loring. — 5. Elec- 
tric Diagrams and Connections; Davis, Rae. — 6. Static Induction; (Gor- 
don. — 7. Electricity ; Bain. — 8. Electricity ; Ferguson. — 9. Electric 
Diagrams and Connection; Davis, Rae. — 10. Science for the People; 
Miscellaneous. — 11. Chemical Physics ; Pynchon. — 12. Telegraphy ; 
Preece, Sivcrwight. — 13. Electricity and Niagnetism; Jenkins. — 14. His- 
tory and Progress of the Elect. Tel.; Sabine.— 15. Electro-Metallurgy; 
Watt.— 16. Galvano Therapeutics ; Neftel.— 17. Electric Testing ; 
Kempt.— 18. The Universal Telegraph; Pcislcy.— 19. The Electric Tel- 



The Electric Storage and Light Co., 

Orgrauized under Ijaws of Massachusetts, 
own the Patents for 



— :or:— 



Electrical Energy AccumulatorSy 

— : FOR :— 

Massachusetts, Rhode Island, and Conneotiout. 



Office, 95 Milk St., Boston, Mass. 



TEE ELECTBICIAN. 



253 



Holmes, Booth & Haydens, 

MANUFACTURERS OF 

SHEET BRASS, BRASS WIRE, RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 



H^ rei ELEi 



IIL FiRFOSES.*^ 



-fV 



AND :- 



Patent 



tt 



49 CHAMBERS 
NEW YORK. 



K K'* Insulated Copper and Iron Wire* 

Tbe Iron is Specially adapted for Teleplioiics Use. 

ST., 



ST., 



No. 



I Mo, 

r^EQUITABLE^ 

I Life Assurance Society. 

L 



0Oe COMMERCE 

PHILADiLPHIA. 

Works at Waterbury, Conn* 



No. 



IS FEDERAL 
BOSTOM. 



-M- 



ST., 



OF THE UNITED STATES. 

No. 120 BROADWAY, New York, 



JANUARY 

(On 4^ per cent BiiBijfi) 

Assets^ * $48,025,751 
Llabilltlej*, 37,307,076 

Surplus, - $10,058,675 



1, i8sa. 

<Oii A per cent, BifU.) 

Assets, - $48,025,751 
LiabUities, 30,049,454 



Surplus, 



$8,07G,2U0 



CHITRCH-S PATENT IMPROVKO 
Bilh^ RiQh% or l>fU 



<s 



;>^ 



MONTGOMERY A CO., 

Importers of Stubs' Files, Tools c^ Steel ^ 

atOBlT SWI8G niZS. CBSiTSSVAK'S TAPSB, BtaXS, ki. 
Honw Bh09 XAgBoU. Habart^i French Emery Paper. 

WK. SMITH k SONS' CELEBRATED MUSIC WIM, 

100 Fulton Street, N. Y. 

GEO. W. MONTGOMEBY. GEO. W. CHURCH. 



Ratio of Surplus to Liabilitie^t of the leading life insurance 
eompanieB on a four per tent, basis : 

Asttrrti. LfABtLiTiEB, BtTRFLuct. Ratio. 

Equitable 148,02.1,751 t3».94S>,454 |8»07<i,2JKJ 20,21 

New York 50,800,306 43,760,183 7.040,21^ 10.09 

Ml'TUal, N. Y... ...... 07,961,317 «3,349,903 4,611,414 



Burke, Fraser Sc Connett, 

Solicitors of Patents, 

10 Spruce Street, New York. 



Careful and Thorough Work at Reasonable Prices. 
4.94 I attention of the fiim to all business. 



Personal 



Thf amount of New Business transacted in 1883 hy the 
Equitably Life Assuranwi Society exceeded the largest businenB 
ever done by any t^onipany iji ojie year. 



ELECTRICAL INVENTIONS A SPECIALTY. 



Foreign Patents procured. Opinions given on questions of va- 
lidity and infringement. Our Quarterly Circular, "Patents 
on Inveution^" will be seat to any one desiring it. 



INDISPUTABLE INSURANCE 

AND 

PROMPT PAYMENT OF CLAIMS. 

The Equitable having declared its policies, over three 
years in force to be Indisputable, will pay all such imlisput 
able policies at maturity, without rebate 01 iutere^tt immediately 
after the receipt at tbe Scu^iety't* nflice in New York, of satisfac- 
tory proofs of death, together with a valid and satisfactory di& 
charge from the parties in interest. 

HENRT B, HTDE, President* 

JAMES W. ALEXANDER, 1st Vtce-Pres. 

SAMUEL BORROWE, 3d Vice-Pres. 

WILLIAM ALEXANDiR, Secreti:ry. 

' " " ' 

Z^e Ifihtirance ^gffr^^s desiring to coonect themselves with 

Thtb Equitable Life Assttrakce Society in which they will 
enjo^ the greatest facilities for transacting business, may com- 
municate with the officers at 120 Broadway, New York. 



r*^'''" 



Fhoto- 
iHtlierPUtat. 

ffit* of Line 

Cn|rtvln|^* 

A.re)i? i Mceh! 

WoodCut^ 

Ump».P\Mn% 
M«t,Matie 



»>^1 



^dlimatit 



ni forrtig;^ 3 
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PATENTS FOR JONE IHD JULY, 1883. 



JUNE 2eth. 

ifn».04fl Auiiumlfctor, Telephone. F B. Hfl«ltJtt, Freoport, PK 

iiHO.Oin C'^- "^ " ' " 'vi-n, Eiectricjil mioL S. IJ. KiiHpp, iiid A. £. Adnmi, 

DviiAmo. L Fbher, Mcitford, Una*. 




\ 



280,301 K 

279,077 1 

290, 15 i I 

Ohio, 

'iso.'i'^' ' ■ 1 ■■'-■" 

^\ . 

2H0.no Telephoiif 10 

!ae«0,077 Typc-vvritiT. i 



280,578 
!&^,<7i 
t 0J14 

2so,<JTr 

280,7«7 

iZ90,9Ml 

'2HU.7.V3 
*JHO,fUW 

«80,7O: 
280.590 



2J5t.Olfl 

3bO,«fiO 
2ai,CH9 

231 .(IB7 
280,006 

SSI ,CM6 

mx^m 
«nm 

SN],0(H 

•^-ii.n? 

;!81J1H 
•*'H| ,oOO 



iiii^utiitor For Dynuno. F.M.Broum, Ho«tau, Maw, 
Kvtrett, Mii*p* 
s Parker, Clilcaf^ IIJ. 
lor K*. S, Katoii, BrookJjii, X. Y. 
Arrcdter, Combined. J. £. Noble, Mulberry, 

- Gull, Brooklyn, NY. 
r.^vric. V T? " T»inmp»oi3, Letliigton, Ky* 
rinc. D. <' , Loire.ll, Mbj«. 

nml MuUti <i;inijiiikr. Brooklyn, N. Y- 

* -^ViarattL-.. ■. .-». V,Ht(toii. F " ^nK«, 

i-irabk; Ooublc. l>* u. fl imIow. N- J, 

) . A. Purki, ftotl G, V. M York, N. Y 

JULY 3rd. 

Bur^jir Aijtrm Ariachnicnt for AatomAlk SlgnAllr^g Apptmtni, S)tictrle. 

\\\ F Cheuter, Nlw York, N. Y. 
BuT^hif A1 rm. El- rrir (> A tMman, Cinr inniitU Ohio. 
1 ^'lence, R. 1, 

} \' . U«mnattD, Parii, Fnuice. 

E _ E. E, and R. G- Hftfer, B . CUm- 

Blfctrif Coiidijclor or C&blo. J. W. Rogvn^, New York, N. Y. 
El! I rrt. l.iLht. F. L, SiDonf, New Alex mdrU, Pa, 
Ei iilDC, Dvn/imn. p. B«iR, lilnnejipc»li*, Mjnn. 

K iine, Dynunio. R E. Ball, Nrw York, N Y, 

I' I lit luioii, 8y*tijm of. T A- Edison, Mt^nlo Park, N. J. 

<. liitu*. J. H. Towan, rhar.iNtQHn, MjbM. 

Ill <'ondiirtor, T. II. DuD^mm, Bff^tun, Mma. 

li md for EUctrk Wire* iRt'i«s?ueK K- S. Waring, Pltt»- 

luu^, I'll. 

Inf iilatiii/ Matenn) for Ele«1ricnl Ut«s. R. S. Waring, PlUaburg, Pa,, and 

J. B. Hyde, Kcw York. N Y, 
ln<«'i luting Wire* fill I'rocm of, and Ap|wra(i)« for (itp' 

is?ue > R S. W , ' i., and J. B. Uydc, Niw Y..ik. N, Y, 

Lamp C rtft^M 11, TriJ n A Befnatebl, Boalun, Mtti««. 

Littip, 1 F. bjiiu» Miiiiniipoll**, Minn. 

I^n»p. 1 Y. Kabl. Cafuden, N, J. 

Limp,] I t Elfctrlc. A Lk-ni»tein, BAfton, MaM. 

Uimp^. Foi. Li^^ri i^iilutor for KlJ^cincarc. W. W heeler, Concord, Mnai>. 
Locomollvf, Ekrtrii mftinjelic. S, 11, Bfrkwltb, Utlca, N- Y. 
Mea^uriui: Appsratii*, KlfCiriciiL C. S, BratlJoy, NfW York, N V 
Tt'b'grnph. Fire Alarm fr District. W. B. VanalM, Br^' 
Telegraph Linen, Amoniatic Hollcall for. W* P. Harri- a. Hi. 

T'l'LTtMtjv, Duplex and iJnadrupkx. A. Mulrbead, t>ii aruL 

M iilH«ll. ILClay, FhllailelpUla, P». 

'1 . riirai Offlc*- Swikh Board. T. J» Perrln, Brooklyn , N, Y. 

'J, ,.iich Hoard, IL flay. Pbiladelpbia. 1^. 

l\;ki phuiic Switch Board, i . J. Perrln, Brnoklxn, N* Y. 
Tclephunc Systems, Automatic Indicator Switch for, G. L. Ander«. 

BoHtOii. Ma»e. 
Telfcphotie Transmitter. IL Clay. Pblliul«*lphlH, Pa. 
Telophonic Communlcailon, Appamtua and System for. A. Diinand, 

Pari*, France. 

JULY 10th, 

El PC trie Carbon. U. Fnwch, Cleveland, Ob!o. 

Electric Circuit Breaker, Aaiomatic. L. J. PhelM, New Y'ork, N, Y. 

E|. . *ri. . -.i.4i,ctor. H, D, Ro£r»-- ^' - Vark, N. Y. 

K Tomr B. F. O ^Inaw, Mich. 

K i 11 «, Dynamo, J /(cloo. Pa. 

Kkv*...- :.i... tiiut-'M, Annatiirfifdi ,,,;„...... W . P. FTe«num, New York,K. Y. 

EJectnc L ndergrifund Cahle, F, A, bmiib, Macomb, III. 

Bkc ric Wir<:«. and AdjiHtiriij the Wire* in the aamc VenULat!n|? Conduit, 

for- W. ULudUy. Wiis-hinj^fow, \\. C, 
Electric Wire-, f oruhiit for limler^oaiid. J, Dn Sbanc, Sooth Bond, Inil, 
ExerciNini^ Appiirutii*, Elt^tricaL W. T. McGinnls. New York, N. V 
p|... |.. .;„-., ji^"h<.f j^nd jriru Alfltm Syetem, Electric. C. E. Bucll, New 



1 



iL' Manufarturt of Carbon. D. Frascb, Cleveland, Ohio, 
try, W*.W, Krtrthner, Wawhtn|!ton. D. C. 



2HI,4in 
2^L.5.VJ 



Inr^iUuror for Electrical Coiiductorw. P. C. ohi, PlaliiflcJd, N. J. 

Li«|tior# with Ehctricity, Trcailng AlCibolic. A. C. Tlcbenor, Alanietla, 

Cal. 
MeaRurltijf the Cnrrcnt Eneriry received by a SDCoodary Battery, Ap(ifi 

ranu for. C, F, Bnt«h, Cleveland, Ohio. 

M ^' Uv Heated. B. U, Goodi««l], C, Adanuon, and C, O. 

t' Ilia, Pa. 
^' rhiirKloff, Current Manipulator for. C. F. Bmali, 

S r ElectTlc Accntnnlaton E. T. Slarr, Philadelphlji, I'm 

'] r Wire*. Conduit for Cnden^^ronnd Lifl«a for. W 

ij?ton, D, C, 
n I leJt, A. Miifrhead, London, Eng. 

'1 'k*x. A. Mtiirhcad and (j. K, Winter, London, EriK- 

M 1 1 jrphoHc Protector. C, C, ]>rake, Trenton, N, J. 

T I. P. C. oh5, Pjalnlldd, N, J. 

1 ' . ccMver, J. F. Batcbelor, BultlmoT«, Md. 

Tt'icpuonc i^ieUer. L. J. Croaaley, Halifax, Coanty of York, Bng. 

JULY 17th. 

KkMftrlc LJuht Clfcuil*, Safety Catch for. L. Stlcringrr, New York, N Y. 

Blwtric Liffhtrt, i'arlMni EUn^nHl,- for. J A. M<'fflii. Arlin.'ton, Macit. 
Klectfb- Mact. 

KJecffic MxK-li Park, N. J. 

KUTiricMa<:lii^ .^1 l'iirk,N.J. 



!S1,3&0 Electric Machine RfKnlator, I>Ttiaino. T, A. Ediaoin Menlo Park^ X. J, 

S81,a03 Electric Switch. D, P. Heap. U- S. Army. 

SHl^a&l ElocfricAJ Generator. T. A, Ediaon, Metilo Park, N. ^. 

28l,Wd Ob« Lighter, Electric, V. H. Crockett^ Bcwton. Ma#a 

«81,471 Gaa J^igbter, Electric. W. A, Dryadale, PhUadelpbla, P*. 

^L45d l&atilator, Tetegrttph, T. L Cbapinui, HootiniEioGi, W. Vft. 

a8I,2«9 Lamp, Electric. C. M. Bail, Troy, N. Y. 

2B1,413 l^Tnii«, Automatic Re<fnlator for toGaadeaeaot. B. T. ^ B. B. 

Philadelphta. Pa. 

88t,M« Telegraph Key, Intliation. L. H. narl. New York. N Y. 

mim Teterrat b. Mulilplex, B. A. Caiahan, Brooklyn, N. Y., &nd P. B, DeUny. 

" ^' k, N. Y. 

94t,'<H9 I /intdniiittix. G. Dlnfreville, New York, N. Y« 

2H1,«S0 1 I II Rrtrer», New York, ^. Y. 

«8i.4(rr 1 ' In. St. Lonlf, Mo. 

tf41,(|U ; ' IJ. Cary, Boatoo, Uaaa. 

3»1,413 .rn*. Jr„ Brooklyn, N. Y. 

'iHl,U4 I J M ^ieam#. Jr., Brooklyn. N. Y. 

,fe4l,»tw 1 je, Automatic O, A. CardweU, Brooklyn, N. Y. 

981, 40K liieal. C. Selden, SL LouK Mo. 

2fl( C. T. Lorirj?, Boaton, Ma»«B, 

.^1 itid Apjmratuf. L H. Farnham, I^orllaIld, Me. 

:ai] Etter. J. H, Chfiiver, Somervllle, Maat. 

•^l,*:.4« iti* piiottv*, DjiJ I vidtialMgnalinir Apparatus for. J. ILCarr. Boston, Mawi~ 

2S].&Tf» Valve gear for 8teain Englnea, Electric. G. W. SCocvr. PhUadelphta, Pa. 



THE NOTEMAN 

Rotary En^e and Pomp Co. 

TOLEDO, Obio. 




Tti« iCns1ii«* for Bl««lr<< 

Light GcnerafdTK. 
Noi#elM», Ui;lit tiiniilnc, 

high apeml, titilfurm 

motion. 
Two V\ twenty hott* 

power. 
Ei-pecUly aOapteil lo i«rt 

vmte plo&ea. wImwv ppac« 
^ i« limited. 



H* H« BALCH« 86 Jobn St., Ne^vr 7ork* 



ARC AND INCANDESCENT LIGHT. 



THE 



Unitecl States niiminating COa 

59 Liberty St., New York. 



Sole Grantee of all Patents and Kiglit^i 
owned by 

THE UNITED STATES ELECTRIC LIfiBTIHG CO., 

for the City of New York and vicinity. 



The Machines and Lamps maDtifacttuted for this Compuiy are under 
patents of MaBiiii, WeHtaii, Farmer and otliont» and 

cotn prise all the latest improvements ia Electric Lighting. 

EUGENE T. LYNCH, 

Prvalduiti 



itfiiiai 



aMii 
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Hotel and House Annunciators. 



Our AiniiiiichuurB, both 
larliou>«i-8tin<i lMitelH« arc 
nftcr the FriMiuh pattern. 
Tliey aro eU^^aiit in cle- 
Hi^fi, fkXylvt atid liniHli, and 
the (Iritps €*he€k back by 
electrk»ity, wliich make 
theiii very much prefer- 
able to any other style 
that is ill UfiC. 

We are having a very 
large sale of these Ann un- 
ci at ors, from the fact that 
all who use them once 
will use no other style 
a iter wards. 

Our Prices arc Extremely Low. 



(ttH!p:»t t>^- 






«s. - yj^ •ot^.^ 



!♦»'' t'MJ *•»■ '*•' itf ti ti«i ,r«' ',Tr I (til 



(HI HTj rtt^i <»i>«Mi <m:s 1*21 «i4i i»4i .in lit I 



^ii oaf I aii«! \\m^ ri«)) ufl»i 



Electric Bell 
Supplies, Burgflar 
Alarm Supplies, 
Electric Lig-ht 
Supplies, Tele- 
g^raph Supplies, 
Telephone S u p - 
plies, Electric 
Gas Lig^litiiig' Ap- 
paratus, Medical 
Batteries, Watcb 
Clocks. 



.-^j^.. 



We kceii in stock a com- 
plete assortment of the 
above goods, which we 
claim for c|uality and 
price, cannot he ex eel led. 

Send for Uluatrated Catalogue. 






f&s^m~ 



BOSTON ELECTRIC COMPANY, 

530 WASHINGTON; STREET, BOSTON, MASS. 



PULLEYS, SHAFTING, HANGERS, etc., 




-i-A SPECIALTY-o 



msiKss ■AfiiiiE vms.^ 



ESTABLISHED 18B4, 



Send for Illustrated Price List to the Manufacturers 

A. & r. BROT^TN, 

No. 43 Park Place, 



Works 



( 57, 59 anil 6r Lewis Street, 
1 60 » 62^ 64 and 66 Cannon S 



NEW YORK. 



StroeU 
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te:e eluotrtctak 



r J|C6 4^d> fw) roinpl«t« irlth 
Battery, Hook of J ii»t ruc- 
tion. Wire, rh<!tiilc*Alii, and 
all neeeAAarj luaterlalit for 
operatinip. 

'^MoTBe'* Inrtmraciit alone, 

without battery, • - 93.00 

*^MorE»e In^tmment wllhout 
bcitti^rj. aad wound with 
fine wire for Urcs of one 
to fifteen milcit. - - 3.75 

Cell of bAttcry complete^ - «6i> 

**Mortc** Leamcra* Instra- 
m«nt^ without bAttery, 
sect by mAi), - - • 3. SO 

( Battery CAOOot be Bent by malL) 



t 



"Morse" Learners' Instrument 



The "Morse" 



M- 



Is a full size, well made, eomfilete MORSE 

TEI.EUKAPH APPARATUS, ot the latest and 
best farm for learners, inchidin^ liaiid.Hoiiie Oiant Hoiinderaud Curved Key 
aad a largre Cell of the best Gravity Battery, latest form* 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Ton &re Sore of ffettiii« tho BEST THAT IS MADE if yon fl«leot tka '*MOKS£/' 
« W^ Good* Bcnt C. O. D. to %\\ polntj if one-third of the amoant of the bilJ is »eat with the order BemU by 
Dra ft, Po etaJ Money Ohlcr. or Iteglitcred Letter. Favomble arraiiKeinentu made with Ag«its everywhere. 

C^ We win In CTery caae refuad any remittance made ua for the«e goods, If they are not found 
to be entirety natUf^cstorj, ' " 

J. H. Biiimell &l Co,, 112 Liberty St., New York 



THE — I 

Coe Brass Manufacturing Co* 

TORRINGTON, Conn. (U. S. A.) 

Mauufacturertt of 

SHEET BRASS, COPPER, AND GERMAN SILTEB. 

* Br»«B, Copper, and Oernuui Silver Wire and Rods. * 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 
"^ SUPERIOR COPPER, Conductivtty Cuartinteed. 

fiJankp mnd She Us M»de to Order from BriM, Copijer, or Gennio Silver. 



4i 



ELGIN 



ff 



TELEPHONE, 

FOR PRIVATE LINES 

-•«8JcWi!ollyofMelal> 

Nickel Plated and 
HieHly Polisked* 

Acknnwlpiict^d by nil [.. 
bf Iht* Neatcttt uiid Ke»i 
Working MccliHtiii-^ii 
Telepliujae ^fvt-r intro- 
duced. 

Price $5 Per Set (2) 

Indudrii^ 200 feel Wir«. 
wtth full Tnntructioni for 
piiWiivg up. 

L. G. TILLOTSON h CO., Agents 



Tk0 Only Telephone 

Having the right to 
tiao the 

ftJBDLAS•^STEM 
on Bear Plate, 

[Makitig it Self-SuppoH- 
Lluf:, requinng no strew or 
\ bracket to hold it in pLac««. 

Bsvars of In^ihliOQs I i 

▲ddresa, for Descriptive 
Circular, 

Elgin Teiepbone Co,, 



$gCHABI£S WnXIAMS, Jf.3» 

Manufacturer of 

TELEPHONIC. TELEGRAPHIC. 

ELEOTRIOAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire/ 

MAGNETS, &c. 
'Wttoleaale Kiid Retail Dealer In 

TELEGRAPH & TELEPHONE LINE MATERIALS , 

or EVERY DESCRIPTION. 

and lis COURT STREET, 
BOSTON. Mass. 
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No. 2 Main St. 
for New York, 5 & 7 Dey Street <Meiitionthis]Mip«r.) 



New ChampiEm Mechanical Telephone.^ 

The Most Siiccesjiful and ComTdpto Automatic T«ltiphon«« 

FOR PRIVATE BUSI?S£SS LINES. 

Coiitaioa late iraprovements, not heretcrfore applied to acotii 
telephones. Is troubled the least by the wiTid. Has ear tube a 
call beli attachments, and handsome walnut waes wiUi mcke 
truumings. Uses Galvanised steel wire ♦ work?,one mue. 
Setid for I>e«eHptlTe Clroulart, 

WIL J, BOWBN, 5orwalk, OHo* 



TEE ELECTBICIAN. 
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THE IiAA^ BATTERY 

. — mg^sw* - — — 

^-« ■ " •'V^ - — — . ^^^ 

The Best Open Circuit Battery 

la every respect, beyond any question whatever. 



if 



STTPPLAN TING ALL OTXmitS. 

Witli ItH iutrodnction, Battery Trouble and Battery Kxpenne 
become tliing-H of the pant* Xow almost unlYersally used 
by the Telephone Kxehang'eH of the whole country, 

SEMD FOR CIRCULAR AND SCHEDULE OF PRICES, 



v^^ 



JUJi 



New 



^AYr 



ri« ^^ 



^ ^^m 



A 



Sing^le Cells, 

MaKUFACTITHKD and 80Ll> BY THE 



Only $1.25J 



.__-+-...,,(, J, 



Iaw Telegraph Co^ 140 Fulton St., New York. 

I£CIiANCH£ ^tATTEBT. 

(patentedJ 



\>jr^ 




—Tn% — 



Great Telephone Battery, 

THS REALIZATION OF 

SIMPLICITY AND EFFICIENCY 

In Electric Open Ciinniit Batteriea 

Free from *c1d. EmitJn on odor. Does Dot get oat of order. Lasta wtthont renewal from tlx moetha to 
aereral yeara, according lo tiee. 

ADOPTED AND USED BY 
aU the Telephone Companies ard Exchanpc s in the ruitecl SUt««. 
The Friem Battery la more eaiiiiy and cheaply cleaned and renewfMl than any other battery. Beware of 
ENFRXNQEMKNTS AND WOKTHLKSS IMITATIONS* 

£Tf«ry ipeniifne Lrcelanche Ilattc^ry \\mm the worda P)le-I^eclttDch« atamped on t]»c CMrbon 
hcrad, iar and DrlmuB, All otherB are i^purJioue, 
^* lYittm *' &nd Furoua CtsJI Batteriea for ^ale in any quantity* Zinc aud S&l Ammonjac of BnpvriorqtiaUly 

THE LEGLANCH^ BATTERY CO., 

OR 149 West 18th Street, New York, 

\a. G. TIIiliOTSON & CO^, General Agents, 

B <^ 7 Dey Street, New York, 



DR. JEROME KIDDER'S 

ELEGTRO-MEDIGAL APPARATUS 

ABE THK BKST, as verifle«l by thie Many A w&rda th«y Have Rec«iTed, an wpII nn thp CONTlNtJ£D 
T£STlMONIAr.S FROU tJ£A0INO l»Cl£NTiriC PKaCTITIONEKS- 

They are eoirered by letters-pateDt for improvementa rr^ndc-rtii^ them superior to ftll otliers, aelrnowlpclijppd by 
awarda of Firat Fremium ai Cetttennlal t h\»^. FIrHt Freinium hy Amcfrloan Institute, from 
]873to]88SiDdU8<T«: Two Sliver Medala at Clnclniiatl ludtiaiHal Irlapo^ltlon in the FalJ of 1«81 
and Two Silver Medala in Fall of ISSd, the htKheat Awarda i^iven. Alao, 811 v«r Medal at Cluar* 
lesioiti (S, C.) Bxhlbtilnn, Fall of 1883. GOLD MFDAI. wea awarded by Ajnerlean loatl.ute in 
1875, to dlatinsulab the Apparatus aa of tJbe Firat Order of ImportMiee r— 

Dr. Jerome Kidder's Improved No, 1. Physician's Office Electro- Medical Apparatus. 

Improved No. IS* PhysiciiLn's Visiting Machine, with turn-<lown Helix. 
I M PROVED No. 3. Physician's Visiting Machine (another form). 
iMPRoVfcD No. 4. Office and Family Machine, 

Improved No. S. Tip Battery, Ten-Current Machine (sec cut), a most 
perfect and convenient apparatus, the invention of I >r. Kidder. 



For lUnitraied CatAlogti«* Addreaif : 



WK il^BO MASS Al>0 BJCSP OW BAKD 

-^v-« SUPERIOR GALVANIC CELL BATTERIES, 

From Six to Thirty-jrix C«Ua. 
Alao, CoAli(lJi.ed Oalvaziio and Faradalo Apparatna ; and an 
Iiiiproved Pocxket Indaotion Apparatua, 



-VH 



Jerome Kiddctr Hanufacturmg: COat 820 Broad^^ay, Ne T. 



TBE SLECTSICIAN. 



Tie TIM .TiuetAPi eiirAiT 

Ifnptfid t0 ftinis!; Railways, Busii^ess Blocks, Public Building and offices g€r?erally 

); wtTU : {■ 

UNIFORM STANDARD TIME 

At a low monthly rcnUil according to the location, style of Indicalar, <S:c. Addrcs^s, 

THE TIME TEIE6RAPH CO.. Temple Court, 5 and 7 Beekman St., N. Y. 
Phosphor-Bronze Telephone Wire. 



^ -^ 



M«fli«» 



The STRONGEST, TOlICnEST. anrl BEST for Wwv wtr*« of Klt^tric anrl 
Ac<wi«tic Tclctihom-s. Will tioi STKKTt'H nor Kl WT, RKyl8T8 SMOKfc; 
AUtDS MDd I>AMFN£Sia. T&NACITY moru tliAu POUK thuc^ iU weli^Ui 
pertnUc 



'^i^.'m^. 



Gaugs. 


DuxiTcn 


Wbiomt 
Pjcb yLi\A, 


BUBAKUiO 


Cjujoitlateu 
Ki»irrAKCJS 1 


10 
IT 


.065111. 


About 06 ItM. 


Abtmt t;\i iu*. 
" 105 « 


CiOOIliUa. 
CM " 
90 " 



raOSPHOtt^BBOIfZK BODSt SrRIKO MICTAL AKO WIRK, 8u|>prlur to German ^Uvor or 
ITBM far Electrle&l App«rmtii0. AJr«Ady citcaalvcly iii^od througbout tb<} coQatry, A(ldroe» 

THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 

612 AB€H STREET, * PHIX.AI>XXPHIA, PA. 

^iPBKf ^ gM U, 8. Fbofpbor-BfOiuw FMenta. Boto Mantif Actnrcrm of Fboaphoir-Bronso In the Uttited 8Uic.«. 



Gelatinized Fibre. 

(Trade Mark.) 

-=^THE BEST INSULATOR KNOWN.^- 

^t^t l>OPTKO b^ »11 tho t«»dln( Electric \A%\\t Cpmp»iile»« tkud inHkUnfa<>ttir«*r« of 
iIm KlectrlciU Mjichlnes In the tJnlted States, lu a aubatltutc for hani rubber^ being 
mf^^ m U^T better non-con due tor, more durable, and oastlns i<M« lltiui balf aa much, 
^•"^ Send for gam plea, circular*, and prices, to 

COURTENAY & TRULL, 

P*0. Box 2905. Ko. 1 7 I>ey St., New York 




SPENCER & CROCKER'S 

-^Y^wm EiiECF^e-M/ieNEfic www. 

T)ieat? uf w a.Dtl powerful portabli' inorhiiiesi 
rcAiniiihle in style iind nppeAranit^ tb** Freoch 
'^Guiff**" ingtnmi^^ntR, 'nit aro fur superior, 

^ij,tv-i.ivir»L' in:,i„,rr.kni iniiM-ov»^iJn'iii»i!. whereby 
an - ' utoiwity 

an I he tame 

rrice. I IV pair of iipoii«e 

fl*wtj-CMlt If" handles, a vta] of 

bi-RUlpbuiL : _ _ , mI one spoon, iZdO. 

A compU-te asi«ortxni*nt of Surgical 
Tnntruiiii^iitM ma^te for our trade bjr 
Tii*iiii*nn $t Co., Sh«»[iHrd A Dudley, Cod- 
riiHn Jfe shitrtteri'mHl other**, ittMoTrusiieii, 
Supp'^rti^rH, CrutelieH. Itittterleit, Mud 
rUKEHiN 0*>OL>S or OLTlt OWN IM- 
P<>RTAT|0?»\ coTidtMntl.v In Htock. Or- 
th oped leal Apparntiu, Klaatic i!$toek- 
I UK*, ete., made to order. 

liraOLlSSALK and BKTAIL. 

BeaA for vor l&fm IllQjt»t«d Citilopie, pottafv 6 ett< 

SPENCER & CBOCEEBi Ohio Dental and Snrgical Depot, 

117, 119 & 121 West Fitth St,, - - Cincinnatf, Oliio. 




(P fcL In IT. 8. and OmuU.) ^ EOLLOOIIB'S HEW 

AMPIIFTING^ 
*>TELEPHONES 



For Private Una*. 
TLv. b«ita«t «iid Vtst 



w-t-^ ■ » volumecfTofBt 



tfaul vvirii Grtlv, 8t<«ol Cable Wi J*. 

per rod- llmtfir-iitcl circuliiw and tt•^ -ut 

free, iMt^wtkm The BLKCTfUciAN.) 

Holloomb k Oa» Atwatw Building. Clevelifld. a 



J. H. LONflSTREET, 



Idnikufauiurvr of 



Telegraph Instruments, 



ELECTRICAL APPARATUS 

Of KTsry I>«a<*rJptlon. 

No. 9 BARCLAY ST., 
CHARLES L. BLY, 

(Suoct^sor to SiTEiJkMa & Oeohok,) 

Telegraplj and Telephone Line Contractor, 

Mauufsctnrcr ir- ' '' - "ii 

£lcctrfcat InitrniinentJ* and jrgUf AlftflBi 

Kleetric Belli), Anmincir i Olodw, 

and Electric Q^ Li;;luiii£, 

37 PEA BI* STREET, - BOSTO N, M—fc 

FOR SALE 

TWO DYNAMO-ELECTRIC MACHINES, 

Eacb of 5,Dl)u Candle Power, | 

Made by J. K. BRAtJ^iiSDORF. New York, 

IW OOOD RUKMINO ORDKR, 

ALFRED F, MOORE, 3d and Race Sis., 
FH1LADEI.PHIA. 



! 



ESTABLISHEB 1859. 



PLATINUM. 

H. M. RAY NOR, 

25 BONl> STREET, NEW YORK. 

CHARLES C.SHELLEY, 

Printer, 

10 & 12 Oollege Place, and 60 Park PlaMt 
NElXr YORK. 



Specialty:— Fine Periodical and Pamphlet Wetk. 



WRIGHT 4c BROWK, 

Solicitors of 

AMERICAN AND FOREIGN PATENTS, 

31 Pemberton Sq., Boston, Xaia, 

Refer to Charlss Wtixiavs, Jr, Maoofactiirar of 
^ectdcal IiiBtrusneotB, Boston. 



I 
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Waterbury Brass Co. 

MJLltVPAOTVIlXltS OF 

SHEET BRASS* BRASS ROBS 
and PURE COPPER WIRE for 
E1.ECTRICAL PURPOSES. 

296 BROADWAY, New York. 
126 EDDY ST., Providence, R. L 



F. E. KINSMAN & CO., 

145 BTi>adwAx-86 X«lb«rtr Strevt, 



HEW YORK. 



Teleptioae, Tele^raiili M Electric Li£iit 

suppLixa. 

DEALERS IN ELECTRICJLL GOODS. 



MllJa ftt WftWrlinrx, Gomi. 



WILLIAM LANG, 

Me.mifactiirer of 

METAL 600BS, 

Cor. So. eth & First Sts., 

WILLIAMSBURQH, L. l.« N. Y, 



Liverpool 

AND 

London and Globe 
insurance co. 

William & Pike Sts., New Yohk 



BOSTON AND SANDWICH 

GI^SS CO. 

OFFICE AKD BA.MPL£ BOOMS, 
No. 17 MURRAY STREET, N. Y. 



BXPa28KRTKI> BT 



C. E. L. BHINKERHOFF. 



— :foe:— 

Boctrlc Lamps and Plates for fiattdxies. 



We make a superior carbon for electric 
lampB ; etraight, burning with a clear white 
lights and of the greatest poeaiblc durability, 

Our Battery Platea are the best 
in the market. 

BOtTLTON CAEBOK CO. 



A. F. FL.EISCHMANN, 

Mftnnrftctarer of 

Electrical Lmn\n zii Snuplics 

EXPERIMENTS, 

Ha 27 SOUTH lOth STREET, Phila., Pa. 



ROYAI. 

(FIRE) 

INSURANCE COMPANY, 

Of Liiverpooly England. 



Estabtjg hed 1 84B, 

H«ad Omoe Metropolitan District: 

41 Ar 43 WALL STREET, New York. 

TRUST KKS ! 

ADAM NORRIE. BENJ. B. BHERHAN. 

ROYAL PJIELPS, 

K. F. BEDDALl^ Bfi&nn|c«r. 
WM«. W« HEN SB AW, AahH M»n«f^r. 



C ommercial 
Union Ins, Ca 

{OF LONDON), 

ALFRED PELL, 

RetidtHl MitHOget, 

Clevelandp Ohio. 37 & 39 Wall Stn'ct. 



CHARLES W. HOLTZER, 

MANUFACTUIIER OF AND DEALER LN 

DLDCTRIC/lL#INSTRUMEMTSt^&«^SUPPLIES. 

Totmipmph InHtrumentM^ Oifcl%AtioiiieterH, Klieo»tat«, Klcctrlc Light ApparKtu»eK, and 
Flxturen for IncandtfAcent LHimpA, Elertrlo GaH Ltf^htlnic Apparatus««, Aununclator*, 
Bttrglitr AlarniMt Electric Bells, aud B»tt«rleji, 

-McBROOKLINE, MASS/^c^ 



PARAFFINE WAX, 

Crude luid KeAiied. 

For Eleotrioal or Chomioal purpottea, by 

the CAao„ barrel or oarload. 

J, W. JONES, 13i WaUr St.. New York 



The Humboldt Library of Popular Science contains such stand- 
ard works as 
•* Ttie Wonders of the Heavens/' by Flammarion, (illustrated.) 
•• Man's Phtoe in Nature," by HaxLEY» HUustrated)! 
** Scientific Sophisaas'' (anti-Darwinian) by Rev, Dr,Wainwrioht» 
''The Data of Ethics/* by Herbert Spkxcer. 
** Oriental Religions^** by Rev. Dr. Caibd, 
•♦ Forms of Water," by Tykdall, (illustrated). 



sc3X£3i>a'c:;:E3. 

**The Origin of Nations/' by Prof. Rawunson. 

** The Naturalist on the River Amassons/* by H. W. Bates. (In 2 

parts). 
'*Town Geology," by Canon Kinosley; and many others. 

PRICE 15 CENTS EACH NUMBER. 

Write for a Catalogtiet or 8*:ijd IR cenLa pHjisla^'e ^lonnikis^ for a 
Fpeclmen copy, to 

J. FZTZ&EEALD k CO., Fablishers, 20 Lafayette Place, New York. 



AMERICAN ELECTRICAL WORKS, 
INSULATED TELEGRAPH WIRE. 

E TELEPHONE AND ELECTRIC CORDAGE, 

ELECTRIC LIGHT WIRE, 
: 



MAGNET WlRKf PATK^TT KUBUER €0¥EKE]> WIKE, 

Bar^lji' Alarm and Annunciator Wtre. Lead Kneaaed Wire, Antl- 
Indoctlon* A«rlal and Otidergrouud Cables, etc. 

OFFICE AND FACTORr, 

67 STEWART STREET, Providence, R. I. 

SVG£N£ P. PHILLIPS, Pres. W. H. SAWYlfiK, ttec'y and KltJCtrlcian. 



Alfred F. Moore, 



Ma^niLfAotaFer of 



-^INSULATED WIRE^ 



Electric Light, ) 
Telephone, V WIRE. 

Telegraph, ) 

wmmummmmmmammmmmmam 



OFFICE. ANNUNCIATOR. AND MAGNET WIRE. 
200 & 202 N. THIRD ST., • Philadelphia. 
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TSS SLECTRJCIAN, 



Partrick & Carter^ Premium Learners' Apparatus. 



Only $5.00* Not the ClieoiMSft, 
bat Guaranteed the Seat. 



The PRSVTTTir LKARtruta* ArpAit*TtTf 
compriMs the f judoiu "*?»«w GL* 
reeled/' woA " N«w Curved K 
vplcndidlj polished ba^^e, ^\\.lk a i 
Chcmfcale, OlftceWipc, Kbd nu ix' 



i^t* OcTTFrr 

i iler, pffv 

-d UpnQ ■ 

: Battery. 

PtmcuoD, for f.'V.OO, when the tnonev AcootaptaJet the 
order. The jtreat tiDmber of the«t; f n«traiQ«att in ««« 
ifltbebe&tteatlmoal&lthjitcaa be offered. 
Price, ComiJlelo Ootflt, - Mooej in Advance, •ArOO 
" InfttnmH >fritboQt Bfttt«rf ** '* 4 JO 

** Inftrament without Btttlery. by Mail. 

Money ia ad vjLUce, - * * 4.TS 

P—"nnce» should be vuule by P. O. Mooer Older, 
I Letter, Draft or £xpr«8a« which irlil iiwife 
try. Bend for cLrdtlan. 

il4SQUth2ndSt.,PhitadelptiJa,Pa.. 

Manfifacttir<?ri» and Do&kT* in Tele^iErmpt!, Tele- 
phono mxl KSectrie«l Inntrutnent* »iid ^»ii|h 
lilim of ^verjr dt^AcrlptJon. Send f or Cataloetics 
and Circular*. 

Send for oar prlc*** before parcstuaein^ 



^ARC LIGHTS.^ 

We desire lo call attention to the BRUSH MACHINES we are now manufacturing* intended to give lights of 
about two-thirds of the power of our usual size of arc lights. They are fully equal to the ordinary sixc lights o£ other 
systems, and except in the amount of light, are the same in every respect as our other lights. 



Number of Machine. 



Nutnber of Arc Lights. 
10 
20 
30 



Nominal Candle Power. 



« 



1200 

X300 
1200 

x2ao 



Horse Power Required, 

6 

II 

35 



Prices of machines and lamps the same as the regular list. Our agents will j^ive you estimates. ' 

We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the large or dew 
which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 

THE BRUSH ELECTRIC CO., 

No. 379 EucUd Avenue. CLEVELA ND. Ohio. 

STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 



Standard Home I«eariier. 



"^WfP^S^^ r . Ml 



PRICE, COMPIXTB WITH BATTERY 

Book of Instruction, Wire, &€., - $3 50 
Instmiiient, ooly, • - - - 2,80 

Instrunie^ity wound wttli fine Wire, - 3,50 
Instrument, all Brass, . . - 5.00 

Instrument, all BrasH, Nickel Flateil, Ci.OO 
lustra etion Book, ' - - - - 15 Cts. 



Galyanized Telssrapli WirG, 

AU Kumbtfiti and Grades* 

*BSACEETS AND PINS,* 

OE.ASS and PORCELAIN* 

CKOSS AKMS, 

OFFICE WIRE, 

Annimcutor Wiro, 

POI.E KINGS, 

POL.E STEPS, 

XiECLANGH^ 

•:-aHAVIT7 BATTEEIES,%^ 
Office Fixturei, Tools, fto. 



Stevens' Patent Top Contact Key, 

Prioe^ $4.00 EaoIl, Povt^aid, 



Top Contact, Top Coiinect!oB 
Autl - Paralytic, Non-Sticking, 
Easy Working, Thoroughly 
Tested, an<l Universally approved 



Standard Telegraph Key, 4^2,75 
Bunnell Steel Lever •« 3.00 

Legrless Rubber Base ** 2,25 

Oiant Sounder, • - - 3,50 
Pony •• - - 3* GO 

Send for IIli»tr»t*d Ci^tAlo9«« 



THE ELECTRICIAN. 



Vol. IL No, ».] 



SEPTEMBER, 1883. 

Copyrighted by WILLIAMS k CO^ 1683. 



rll.OO i T««r. 

L 10 Cent* a Copy. 



ELECTMO MOTORS AND THEIR GOVERN- 

MENT"^ 



BV PROFESSORS W. E. AYRTON, F.R.S., AND JOHN PERRY, M.E. 



THE near approach of electric mains being laid under 
uur streets, and the facililies they will offer for sup- 
l>lying electric power during the day time to factories, work- 
shops, and even lo private houses for domestic purposes, 
lends an immediate importance to considerations regarding 
the best form that should be given to electro-motors, as well 
as to the best conditions under which they should be used; 
while the comparatively novel question as to the methods 



for in a factory there is a great loss of power arising from 
the friction of a long line of shafting turning in its bearings^ 
and, secondly, there is a Joss of power in the intermediate 
gearing employed to make the drill or other quick-moving 
tool revolve much more rapidly than the shaft. 

The portability of motors enables us to bringthc machine- 
driven tool lo the work, instead of, as at present, the work 
to the tool. For example, Fig. i shows a circular saw di- 
rectly driven by one of our motors, and which can be moved 
about with tolerable convenience. Again, Fig, 2 shows an 
emery wheel also driven by one of our motors, and which 
can be moved about for the purpose of polishing any large 
piece of metal. 



t\%\. I. 



fRTON 



^ 



M^ 



I 



Fig. 2. 

that can be employed for governing motors, so as to make 

them run at the same speed whatever work they may be do- 
ing, is of equally pressing importance, seeing that this con- 
dition of constant speed must necessarily be fulfilled before 
we can expert to see lathes, circular saws, and other tools 
in our workshops regularly driven by electro-motors. 

The great value of electro-motors arises — 

ist, from their portability, seeing that they need only be 
connected by means of a pair of thin flexible w^ires with the 
main supply cables. 

2nd, from their small weight per horse-power developed 
by them. | 

3rd, from the possibility of their being used at a con- 
siderable distance from the prime mover 

4th, from their working to the best advantage when run 
fast, and so being especially suitable for driving quick- 
moving machine ry direct, without any intermediate gearing; 

• A p*per fMd before the Society of Telegiipli KBgineers^llix 10, 1888. 



Fig. 3. 

The third and fourth advantages make electro-motors'ot 

especial importance to us Londoners at this present moment. 
The unsightly blow-holes on the Thames embankment, 
and at this end of Victoria Street, have now fallen out of 
favor, if they ever were in favor. Although English people 
are not supposed to be strong in matters of taste, we still 
cannot contemplate w^ith equanimity a series of low chim- 
neys emitting foul gases scattered along our principal 
thoroughfares, especially when perfect ventilation can be 
obtained by fans directly driven by motors. Such a fan 
(kindly placed at our di^^posal by Rev. Mr. Capell) is shown 
in Fig. 3, 3fl. in diameter, which is now passing 16,000 cubic 
feet per minute at 1,000 revolutions, and is driven by one 
of our motors, the electricity being supplied by Faure-Sellon- 
Volckmar accumulators, kindly lent us by the Electrical 
Power Storage Company. These fans might be stationed 
along the tunnel, each driven directly by a motor without 
intermediate gearing. A single going and returning in- 



stiiated wire would convey an amount of power which seems 
incredible to a mechanical engineer; and a steam engine 
doing the work, as well as a dynamo machine supplying the 
electricity, niight be all in some back yard out of everybody's 
way. The gas might be sent into the water of the Thames, 
and if even the bubbling up of the gas was thought objec- 
tionable, it might bubble up in recesses in the wails, so that 
the bubbles could not be seen. The particular specimen of 
our electro-motors which we are employing this evening has 
adjustable lead and reversing gear; this» of course, would 
not be necessary for motors permanently fitted and always 
run at a fixed speed, but it is very handy for motors when 
used experimentally. The details of the reversing gear can 
be seen from figures which come later on in this paper, 
where a description of the gearing will be found* 

The smaller 2ft. fan, which is being driven also by one 
of our motors, is passing about half the quantity of air. 

The portability of electro-motors and their light weight 
make them of enormous importance where locomotion is in- 
volved. It may be in the memoVy of some of those present. 
that a year ago we advocated the automatic electric trans- 
port of goods and passengers by means of electric railways 
without engine-driver, guard, or signal-man, and we showed 
experimentally that the idea was perfectly feasible when 
our absolute block system was employed. This idea has 
borne fruit, for Professor Fleeming Jenkin, with his usual 
enthusiasm, was fired with it, and our conjoint ideas have 
led to what is known as " telpherage." " Telepherage/* the 
Greek scholars among you will, no doubt, consider better, 
but in these days of speed and brevity, when the words 
"eres," " volts," and " ohms " are tolerated, the abbrevalion 
of telepherage" to ** telpherage" will doubtless be par- 
doned, We may mention that telpherage experiments on a 
working scale are on the eve of being tried, so that we hope 
that " to telpher " will shortly be a common English ex* 
pression. 

For telpherage, and indeed for motor-work generally, 
it became of immense importance to know what horse- 
power per pound dead weight of motor could be practically 
obtained, what efficiency could be relied on, and how a 
motor could be best governed that it was always made to 
go at the same speed whatever work it was doing* We 
have, therefore, been engaged on a long series of experi- 
ments on motors of dififerent sizes, but before giving an ac- 
count of the result of these experiments, we will consider 
theoretically the general principles involved in the govern- 
ment of motors, and exhibit one of our motors, which is 
governed without using anything of the nature of a mechani- 
cal governor. 

GOVERNING. 

A motor may be governed to run at the same speed 
whatever work it may be doing, in one or other of two dis- 
tinct ways. I St. the power may be cut off in proportion as 
the work is cut off; or, 2nd, a brake may be employed to 
replace the useful load removed, which brake may either 
waste the excess power, or store it up for future use. 
Hitherto the first method alone has been attempted, viz., 
that of cutting off the power, and usually with this very 
serious defect, that instead of the power cut off being di- 
rectly in proportion to the work cut off, the arrangements 
have been such that either all power was cut off or none, so 
that the motion of the motor was spasmodic, just as in an 
ordinary gas engine, which suffers from the same defects, 
that full charge of gas or no charge are the usual only alter* 
natives, A sample of an electro-motor governor of this 
type, and which may be called a ** spasmodic governor,** is 
shown, Fig, 4. and consists merely of a rotating mercury 
cup, into whit:h dips a wire, which makes in this case con- 
tact with the mercury, and so completes the circuit when 
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Fig, 4. 

the speed is slow, but which, on account of the hyperbolic 
form assumed by the surface of the mercury as the speed 
rises, ceases to dip into the mercury at high speeds, and so 
breaks contact. This governor, you observe, is very erratic 
in its action, yet it will be found among the modem specifi- 
cations at the patent office. 



NEW COFFER OXIDE BATTERY OF MESSRS. 
F, Dh: LALANDE AND CHAFERON 



IN M Rcciit articlt*, in L'El^itridfn, M. HospitJiHer ^vcs the tesuii of 
some experimenls with the above battc^. 

The inventors proposed to create an energetic electric generAtor, 
constant, simple, anit economic, and which wouki use ut> active mAlters 
only ill proportion to the work furnished 

Owing to the selection of the matcrial^i, the batter)' v«ti work on » 
continuous closed circuit, without any tiotahle polarizatton, and atmi^t 
until the nutcrials arc entirely exhausted. The transfonnatiom of the 
potash into an alkaline zincate, and the progressive rcductioo of the oaiide 
of cap[>er are performed wnthout any sensible variation of the constmik 
We shall return to this subject after describing the principal ro^odcb ihjkIc 
by De Lalande and Chaperon. 

The most simple arrangement is represented by Fig. I, A box of 
sheet iron, A^ containinf^ oxide of copper, B, is placed in the bottom of 
a glass cup, V* A copper wirc» insulated from Uk» zinc by the end of a 
India nibber lube, is fixed to the box> The fine consi*.ts of a cylindrical 
rod, I centimetre in diameter, which is rolled in llie shape of a flat spiral, 
Z>, and hung from a lid, £", which carries the terminal, F; a tube of rub* 
ber, 6*, covers the upper part of the zinc, to prevent it from being oit at 
the level of the liquid; the cup is tilled with a solution of potash, 30 to 
40 per cent. This arrangement is similar to that of a Cdllaud eJement, 
bat the depolarizer is solid and insoluble. 

To avoid the annoyance of handling the potash, the quantity tn the 
solid state, necessary for the element, is placed in the box that is |o re- 
ceive the oxide of copper; the box has a Ud kept in place by a rubber 
band. Al! that is then necessary, is to open the potash tx»s, place it in 
the bottom of the cup, and add water to dissolve the potash; the oxide 
of copper is then poured in from a bag The oxide of copper b also 
(omied from agglomerate m:itters. One of the best methods ts to mU 
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the oxide of copper with oxychloride of inagnesium, in paste, so as to 
transform the whole into a thick inass that can be put in copper or iron 
boxes. The mass sets after a tittle time, its action may be accelerated 
by heat » and gives porous agglomerates of greater solidity according to 
the quantity of cement used (5 to 10 per cent.). 

Fig, 2 gives an arrangement for battery, with agglomerates. The 
cap, F, is provided with a copper lid, j&\ that screws on to the glass. 
This cover bears two vertical sheet iron blades, A^ A\ and the prismatic 
agglomerates, B^ B^t are held against them by means of India rubber 
bands. 

The terminal^ T, which is borne by the lid, forms the positive pole* 
The zinc consists of a simple pencil passing in a tube, placed m the cen- 
tre of the lid. The India rubber, (7, is turned back on the tube, so as to 
make it water tight. The Hd has besides another tiit>e, //, coveted by 
an India rubber tube that is split, so as to make a valve* 7'he whole is 
closed hermetically by a rubber band, A', which fits on to the glass and 
Hd. The disposition is adopted for hermetic elements, ^-ith a single 
depolarizing plate, and of very reduced volume. 

The use of iron, copper, or sheet iron cups, that are not attacked by 
the generating Uquid, allows the construction of elements with a Urge 
surface, and consequently a large output. The cup, A^ Fig, 3, forming 
the positive pole of the l>attery, is of sheet iron, and brazed on the ver- 
tical edges. It is 40 centimetres in length, 20 centimetres wide, and 
about 10 centimetres in height. The bottom is covered with a layer of 
oxide of copper and porcelain insulators, /^ arc arranged in the four cor- 
ners, these support a horizontal zinc plate, /?, D\ which rises vertically i 
at one end, and kept at a distance from the oxide of copper, and the 
metallic sides of the cup, the cup is three-fourths fiUeti with a potash 
solution. 
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Fjr*. 1.— Element with Fig, 2,— Ei^ment of 

Spiral. Agglomkrates. 

The terminals, Q and Af, which are respectively fixed to the iron cup 
and the zinc, form the poles of the battery. To avoid a too rapid absorp- 
tion of the carbonic acid of the air, by the large surface of the potash 
solution, it is covered with a thin coat of heavy petroleum (unintlammable 
and odorless), or it is furnished with a cover. These elements are easily 
placed on top of each other, and occupy very little room. The arrange- 
ment may be varied to any extent* according to the purpose required. 

Like all elements with a solid depolarizer, this new battery^ has the ad- 
vantage of only consuming the products it contains, in proportion to its 
work; the amalgamated zinc, and the copper, are not at all attacked by 
the alkaline solution. 

We made the following experiment with an element, as in Fig, i, in 
the laboratory of city of Paris Eseole de Physique et de chimin industri- 
elle. The weight of the element was divided as follows : 

Glass. 451 Grammes. 

Cup in iron and conductor , , 41 *' 

Zinc and slate cover . . 419 ** 

Oxide of copper , 200 '* 

Commercial solution of potash at 40 per c* . 800 ' * 

Total 1914 



The battery, the initial electro-motive power of which was, 0.98 volt 
an hour after setting it up, was placed in circuit during six entire days, 
on a resistance of 0.8 ohm, from a German silver wire. The diflference 
of potential at the terminals was measured by Sir Henry Thompson*s 
graduated voltmetre. Knowing the exterior resistance, A*, and the differ- 
enccs of potential at the extremities of this resistance, it is easy to deduct 
the intensity of the current, the quantity of electricity furnished, and the 
corresponding electric energy. The annexed diagram, Fig. 4, shows 
bow the intensity of the current varied during the six days working, 

The current furnished was, on an average, a half ampere during six 
days, or 518,400 seconds, The toul quantity of electricity given was 
259,000 coulombs ; the weight of zinc used, S8 grams, which corresponds 
to a theoretical production of 260,000 coulombs. This is a most impor- 
tant point, as it shows that the consumption is theoretical — that is, the 
local action is practically null. The energy that the battery is capable of 
furnishing is, therefore, at hand for any fraction desintd, without any need 
of touching the elements to withdraw the zinc from the liquid, as, for 
instance, in the bi-chromatc of potash batteries. 

The avcnige useful discharge is 0-02 kilogrammetre per second. The 
battery, therefore, gave 10,368 kilogrammctrcs of uiilizablc electric energy 
in the six days. This is a superior figure to the results hitherto obtained 
from accumulators of the same weight, but it is proper to state that the 
discharge is much less rapid in the case of the latter. It is also easy to 
increase the discharge by enlarging the surface of the elements, and les- 
sening the distance of the oxide from the zinc plate The discharge then 
increases more rapidly than the weight, and approaches that of the accum- 
ulators. 



Fig. 3, —Element \s\\\\ LAKiih; Lusciiakgh. 

The element represented in Fig. 3, gives out from to to 15 amperes. 
Our reserve is, therefore, spedally applicable to the small type elements. 

The remarkable constancy of the discharge must be specially attribu- 
ted to the fact that the product of the reduction is good conducting metallic 
copper, and that the solution of zincate of potash that is formed, has a 
conductibility approaching that of the potash solution. 
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Fig. 4. — Diagram op Discharge ov Battery. 

For a given weight of dissolved zinc, a treble quantity of solid potash 
Is required, and oxide of copper equal to i J,J times the weight of the zinc. 

In our experiment, the consumption of zinc, being only 88 grams, 
only 260 grams of solid potash, and no grams of oxide of copper were 
used — in fact, that the battery was only two-thirds exhausted. 

The oxide of copper batteries have given interesting results in their 
application to telephones* For theatrical hearings, for instance, the same 
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battery ¥nll do for the entire representation, instead of having to change 
four or five batteries. Three elements have worked continuously, night 
and day, daring more than four months, Edison microphones, with car- 
bon crayons, without any observable diminution. The only precaution 
necessary is to shut up the elements well, when only used at intervals, so 
as to keep the potash free from the action of the carbonic acid gas of the 
air. 

Potash is preferable to soda for ordinary batteries, despite its higher 
price, because it does not produce, like soda, any climbing salts. . 

Several* ways for regenerating make the battery very economical. The 
reduced copper absorbs oxygen, by simple exposure to damp air, and can 
be used agaia% An oxidizing screen will answer the same purpose; 

Finally, by treating the exhausted battery as an accumulator, the dif- 
ferent materials are brought back to their primitive state — the copper 
absorbs the oxygen integrally, and the alkali is regenerated, while the 
zinc is being deposited, but owing to the spongy state of the deposited 
zinc, it must be submitted to a new manipulation, or be received on a 
mercury support. 

The oxide of copper, being a waste from coppersmith shops, does not 
lose any of its value by its reduction in the battery, the depolarization can 
be, therefore, considered as being done cheaply. This battery presents 
serious advantages as to constancy and duration, which will make it 
useful in new applications, without counting those where it can advanta- 
geously replace the batteries now in use. 



OPTICAL TELEGRAPHY. 

AUTOMATIC IMPRESSION OF DESPATCHES TRANSMITTED BY LIGHT. 



BY M. MARTIN DE BRETTES.* 



SELENIUM undoubtedly enjoys the privilege of attracting the atten- 
tion of investigators. We know the use that Bell and Mercadier 
have made of it. M. P. Samuel, a little later, proposed it for register- 
ing the luminous signals given by the galvanometer with Thompson's 
mirror. M. Donato Tommasi has recently taken up the matter, and is 
trying to make a regulator out of it for the Jablochkoff candles; he, also, 
has briefly indicated the use that might be made of it in optical tele- 
graphy. M. Martin de Brettes takes up the idea, and develops it in 
turn. We give a nsum^ of his work, stating, however, that to the gen- 
tleman above mentioned belongs the priority of the idea, if not the special 
appliditions. 

Every printing apparatus requires the suitable application of power, 
according as the transmitter of a despatch requires, This power is re- 
duced to the magnetizing of an electro-magnet, and the mechanical work 
to the attraction of the armature, the movement of which determines the 
function of the apparatus. 

All that would be required to solve the problem of printing teleooptic 
despatches in the receiving station, would be, to have the projected light 
possess the quality of producing, during its duration (which depends on 
the will of the sender), the magnetization of an electro-magnet, forming 
part of a local battery, or an increase that would be sufficient to overcome 
the opposing spring of its armature. 

The illumined part of the battery circuit must be, consequently, com- 
posed of a body that has the quality of suddenly becoming a conductor 
under the influence of light, and ceasing to be so when the light is with- 
drawn. There is, as we know, one body that possesses this quality in a 
very high degree, viz.: selenium. 

The electric light that would be produced at a receiving station in one 
of Col. Mangin's projectors, would be transmitted to it in a bundle of 
parallel rays, and would be received on a convergent lens, the element 
of the selenium being fixed in its focus and making part of the local bat- 
tery circuit that contains the coil of the motor electro-magnet of the 
receiver. 

The impression of the streams of light in black, long or short lines, 
according to the Morse alphabet, would be made automatically with the 
Morse wheel apparatus. The streams of light would be sent by the 

• From Ia$ Mondes. 



simple movement of a lever displacing an obturator screen. The print- 
ing of the despatches, in printing letters, would be done by a Breguet 
dial receiver, the needle being replaced by a type wheel. A printing 
device, worked by a special battery, would be added. 

The distance between two stations depends on the air and the lati- 
tude, and, everything else being equal, on the quantity of light received 
by unity of surface, when the luminous rays are parallel. The law gov- 
erning the decrease of the intensity of light, in this case, is not known, 
but this decrease is solely dependent on the absorption by the air. for in 
vacuum the intensity would remain constant, so that the distance of two 
stations for a given electric focus cannot be determined a priori ; it is a 
matter of experiment. However, the beautiful experiments made by M. 
Fizeau, for determining the velocity of light, show that the distance 
between two stations might be considerable with the present powerful 
electric lights, which are over 2,000 carcels. These experiments showed 
that the light of a single lamp gave a very brilliant focus of sensible inten- 
sity after having traversed 17 kilometres. 
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ELECTRIC OBJECT GLASS, 

FOR INSTANTANEOUS PHOTOGRAPHING. 

MCHENUT, Ing^nietir des Arts et Manufactures, gives the fol- 
• lowing description of the Bruno system which we here translate: 

Gelatine bromide plates have been found so useful for photographic 
purposes that their use is becoming more general every day. The great 
sensitiveness of these plates render special apparatus necessary so as to 
reduce the time of taking, 10 a fraction of a second only. M. Brunot, an 
engineer of Amiens, has contrived an apparatus Electro Magnet 

that not only gives great rapidit}' in opening and 
shutting the object glass, but also enables a dis- 
tant object to be reproduced at a moment's notice, 
and this whether the object be in a state of rest 
or motion. 

The electric obturator is composed of a rec- 
tangular box. On its face before the object glass, 
and behind, is a copper washer which works with a 
slight friction on a similar washer fixed on the 
front side of the camera obscura. 

Inside the box — which may be more or less 
vertically inclined, so as to reduce or increase the 
time of taking — is a movable shutter bearing a 
soft iron armature on its upper part, and having 
a rectangular opening in the middle, which may be made smaller accord- 
ing to the intensity of the light by means of two slides that are -fastened 
with screws. 

The movable shutter is kept in place by the magnetization of a Hughes' 
electro-magnet, which is connected by a supple wire with two conductors, 
to a pocket battery that is about as large as a small box of sweets. 

This battery contains asbestos soaked with bi-chromate of potash, and 
emits a current when a centre button is pressed, to put the zinc in contact 
with the bi-chromate. 

The electro-magnet is weakened under the influence of the current, 
and lets the movable shutter fall of its own weight, or pushed by a spring. 
The time during which the object glass is thus uncovered is estimated at 
from |\.th to „\,th of a second, and this is sufficient to give an impression 
on a sensitive plate. 

To show the rapidity with which the operation may be performed, we 
need only say that a ver>- clear photograph was obtained of a train in mo- 
tion, and running at the rate of 25 kilometres {\l% miles) per hour; the 
train was going from Amiens to Tergnier, and crossing the switches at 
La Neuville junction. 

The smoke of the locomotive, which had been beaten down by the 
wind, was reproduced with wonderful truth to nature. 

This obturator has the following advanUges : It is completely hermet- 
ical, there is no hooking of the movable shutter, thus doing away with any 
shaking of the camera ohscura, and giving more distinct images. To put 
the shutter in place again, and the armature in contact with the electro- 
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magnet, ati that is requisite is to ipve the appamtiis half a revolution on 
Xht, washers. A screw at the side keeps the shutter open for settiog^ it. 

We may add that with sufficiently long conducting wires, the operator 
may photograph himself ar a consicleruble distance from the camera 
i^Sfcuttj, or taicc his place amon^ a group of persons* 



ELECTRIC FIRE ALARM. 



(From Lii Naturr.) 

'^J^VIF. number of electric fire alarms is already very large, as any one 
A who visited ihe International Electric Exposition of 1881 must 
have seen* but we doubt whether among them all there were one as sim- 
ple, economical and effective as that to which its inventor, M. Jtites 
Forgeott has given the name oi py^rxmtenite (fire alarmcr)* 

A cylindrical rod of porcelain, ivory, or any other insulating matter, 
5ome two centimetres (78 of an inch) in length, and from three to four 
centimetres {\A% to 1,57 inch) in diameter, has metallic mountings at both 
ends. These mountings aie furnished with hooks ^ and B where the 
rheophores of the battery that actuates an electric bell work are attached. 
When these two mountings arc placed in metallic communication, the 
circuit being closed, the bell work is iromcdtately put in action. 



It is most important to have perfect contact b>etwecn the end spires of 
the spring and the heads that receive the rheophores ; for this purpose 
the headings and the spring itself are gilded or nickled, to prevent 0x3^* 
lion. Still the contact may be prevented by dust, cobwebs, etc., between 
the end of the spring and the adjacent head- 
ing. To avoid this, very fine goldbeaters* 
skin may be put around the apparatus, so as 
not to prevent the action of the spring. Fig. 3. 

The pyrortuniU was successfully tested in 
the senate chamber, at the headquarters of 
Lh« fire department, and in the Pcpini^re 
barracks. Among the persons who witnessed 
the experiments were the Minister of War, 
Gen Billot, Mess. Berthelot, Robin, VVurtz, 
whose competency in such matters is beyond 
question. 

The foregoing will be sufficient to 
gtiide any person in fitting up such an 

apparatus. The number of bell works must be, however, In propor- 
tion to the size of the edifice or room, so that the precise point of danger 
may be recognized. The inventor has also made his apparatus a untUr 
alarfH^ for holds of vessels, cellars, etc., by simply using a soluble instead 
of a fusible material for the pin. The pyromenite then becomes a hydro- 
menite. 




1— Open ClrcniL 2— <!loHed Circuit 

Fig. I ^The Forgeot Fire Alarm. 



The electric connection is made under the following conditions, and 
when the temperature of the place where the apparatus is placed, rises 
above a certain limit : A spiral metallic spring r is wound round the insu- 
lating rod, and rests on one side on the mounting B^ and on the other 
side on a small pin e of fusible metal, which is inserted in a hole through 
the rod at some two or three millimetres (about y^^j of an inch) from the 
mounting A, When the spring is thus in tension, the circuit is open, 
but as soon as the fusion temperature of the alloy is exceeded (55 ^(135 
Fah.), the pin melts, the spring stretches out and touches the mounting 
A^ the circuit is dosed and the bell work is put in action. 

Fig. 2.— FtRE Alarms, A, A^ v^,. Arranged in Series; 5, Beix 
Work; /*, Battery. 

The way to fit up one of these apparatus can be easily understood from 
what precedes, h series of these little apparatuses arc placed in a room, 
etc., all connected with one anoiher and with the bell battery by mres, 
which, owing to their silk covering, may be entwined together, so as to 
economize space. Whenever there is an abnormal temperature it will be felt 
9X some point of the line of sentinels, and the bell work will immediately 
sound the alarm. 

The dejjree of fusion may be changed by varying the composition of 
the alloy. The Darcet metal only melts at 94^ (200 F). A high tempera* 
ture might destroy the elasticity of the spring, but the electric contact 
would be made long before such a limit would be reached. 



Fio. 3.*— Fire At.ARw 

COVERED WITH GOLD- 

uRATEEs' Skin. 



RHEOSTATS, 



IN certain electrical operations, and especially in electric metallurgy, 
a consutit current has to be maintained for several hours, so that the 
quantity of the metal deposited, may be ascertained from the duration of 
the passage. Whatever Ijattery may be employed, it gradually grows 
weaker from the change made by the decomposition of the liquid ; this 
gradual weakness must be made up for by a resistance intercalated in the 
circuit, the strength of which must be progressively diminished. The 
Wheatstonc rheostat is well adapted for this purpose, but it is costly, aad 
can be economically replaced by the device represented by cut, and which 
IS owing to M. de Combettes. 

This rheostat is formed of a German silver 
wire, of spiral form, of indeterminate length, 
and gradually decreasing. The process used 
by M. de Combettes to obtain these spirals, 
is both simple and ingenious. The spiral is 
put in a glass tube of a slightly smaller 
diameter, which allows it to flatten and lengthen 
out in the longitudinal sense, like a spiral 
spring* One of the ends of this spiral, that 
which corresponds to the shortest pitch, is 
fixed to a mounting in brass, placed at the 
end of the tube. The uther end is joined to 
a brass plate that presses 00 the spiral, and 
can be worked by a screw and button, to 
move longitudinally, and press the spiral more, 
or leas, on itself- This movable piece estab- 
lishes connection with a post by means of the 
sctew. 

In the position, as shown by the cut, the 
current, in order to pass from the left to the 
right post, has to pass through the entire 
spiral. It is understood, of course, that the 
left end of \\\t screw is electrically insulated 
from the bearing thai serves as a pedestal to 

it When the spiral is tightened by turning the screw, the spires come 
successively into contact in Ihc part where the pitch is shortest, and 
form a direct contact among themselves, that diminishes the intercalated 
resistance until all the spires are in contact. If, in Ihe beginning of the 
operation, a sufficiently strong battery is used by intercalating a suitable 
resistance, the current can be maintained constant by working the ^crew, 



Fig. I.— Rheostat of 
M, Coquettes. 
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until the rheostat gets to the end of its run. 
The needle can be always maintained on the same 
derivation, by watching the rate of the current, 
by means of a simple galvanoscope, and by 
working the rheostat. 

We shall now explain an apparatus designed 
some years ago by M. Trouve for the same 
purpose, and which seems to us to possess all 
the requisite qualities for a practical instrument. 

It is composed of a spiral spring in German 
silver wire, inclosed in a tube of nickeled brass ; 
the spires are separated from one another, and 
insulated from the tube by a pasteboard sheet. 

There is in the inside of spring an elastic con- 
tact, formed by a metallic rod, divided into four 
parts slightly separated. The current arrives 
by the right, crosses the spiral, the contact and 
the graduated bar. In the figure, the rod is at 
the bottom^ and the current traverses only a few 
spires, the resistance introduced is minimum, but 
when the bar is drawn, the current before reach- 
ing the contact, must traverse a number of smaller 
or larger spires, and, consequently, a greater 
or less resistance. The divisions marked on 
the scaled rod correspond to the number of 
spires intercalated in the circuit. This apparatus 
is applied by M. Trouve to his polyscopes ; 
it allows the current furnished by the Plante accumulator to be 
regulated, and to maintain the small platina wire at the desired degree of 
incandescence. The arrangement of the elastic split contact insures the 
continuity of regulation, which can be done by one quarter of a spire, 
which is sufficiently small in practice. — La Nature. 




Fig. 2. — Rheostat 
OF M. Trouv^ 



ON THE APPLICATION OF ELECTRICITY TO 
THE WORKING OF COAL MINES, 



A PAPER was recently read before the Institution of Mechanical 
Engineers, in Belgium, by Mr. A. C. Bagot, the following abstract 
of which we take from Nature: 

The writer described a system of electric signals, replacing the old 
system of signalmg from the bottom to the top of the shaft by a gong 
worked by means of a wire. Galvanized iron telegraph wire was found 
to form the best communication, and the most suitable batteries to be 12- 
cell Ledanche. The system used for signaling in underground haulage 
planes, which are frequently the scene of accidents, was also described. 
Electricity had also been applied to signal the indications of an anemometer 
placed in the return air-way up to the engine room at the surface. By an 
arrangement of clockwork and revolving tape, the engineer obtains an 
automatic and continuous record of the speed of the main air current at 
any part of the mine. Lastly, the telephone might be applied with ad- 
vantage for hearing the action of the pump valves in the pumping shaft, 
without having to send the sinkers down. 

Electricity may, however, be brought to bear for other purposes in 
mines, such as illumination and transmission of power. For lighting the 
pit bank, powerful arc lamps are found very serviceable, and the ordinar)' 
staff of a colliery, after a week's instruction, is capable of maintaining the 
appliances in operation. Alternating high tension machines arc very unad- 
visable, on account of the likelihood of accident, and the Edison low 
tension machine is said to be the best that can be used. At Kisca col- 
liery a cable is taken down the pit from a dynamo at the surface, and is 
connected with a series of Crompton incandescent lamps at the bottom. 
These give an excellent light, and greatly facilitate the work of the men 
about the bottom of the shaft. But Mr. Bagot 's opinion is strongly 
against the use of electric lamps in the working stalls and faces; partly 
because such lamps do not, like safety lamps, indicate the approach of 
gas; partly because the line wires may be easily broken, and partly be- 
cause the hewer recjuires to be constantly shifting his light. With regard 



to the transmission of power by an electric tramway, as now in use at 
Zankerode, the writer holds that small looomotiTes worked by steam or 
compressed air are, at present, far more eoooomical; 90 that the qoestkn 
of electric haulage need not, in his opinkm, be oonsidered at praenL 

These latter opinions did not pass without challenge. M. Tresca. 
who was present, pointed out that there was another fonn of electric tnms- 
mission, viz: by a fixed cable with a djrnamo at each end. Where work 
had tor be done at some special part of a ooUiery, especially on an enxr- 
gency, he believed that this would be found a handy and economical sys- 
tem. At the mines of La Perroni^re power was thus conveyed to a dis- 
tance of 500 metres, and with a useful effect of about 30 per cent This, 
in spite of over-bold statements to the contrary, was about the ntmcBt 
which at present could be obtained in practice. The various sources of 
loss in such transmission were enumerated as follows: — First, getting op 
the speed from that of the motor engine to that of the generator; secondly, 
loss within the generator itself; thirdly, loss in transmission along the 
cable; fourthly, loss within the receiver; fifthly, loss in slowing down the 
speed of the receiver to that of the main shaft These defects were all 
now fully recognized, and might gradually, he hoped, be overcome. With 
regard to the amount of power which could thus be transmitted, the well- 
known experiments of M. Deprez showed 5 to 6 h. p. But within the 
last week he had succeeded in transmitting 31 h. p. from a Gramme 
machine to a great distance. The facility of installation was a great ad- 
vantage in this system of transmission. It was far superior to that by an 
electric locomotive, as to which, at present, he had little to say: but on 
the whole, he was more firm than ever in the view that a negative coo- 
clusion with regard to the electrical transmission of power was at any rate 
premature. 



MEASURING OF VER Y FEEBLE RESIS TANCES, 



AMONG the apparatus exhibited, in 1 88 1, by Siemens & Halske, was 
one of which we are surprised at not having seen any description in 
technical publications or works. Still, it well deserved attention from all 
engaged in electrical apparatus, especially from manufacturers of copper 
wire for electrical purposes. In fact, it enables us to measure very weak 
resistances (up to i micro-ohm), and this is a most important ad\'antage 
in determining the purity of copper bars before they are wire drawn. 




KiG. I. 



Fig. 2. 



The apparatus is, in fact, a very skillful adaptation of the double 
bridge of Sir W. Thompson, by which the contact resistances between 
the bars and their connections with the instrument are eliminated. 

Wc shall confine ourselves for the present to describe its system of 
working, and represent it by diagrams. Like all such apparatus of the 
kind for measuring feeble resistances, it is a sliding oi index bridge, but 
the most important peculiarity consists in having the^^ipisuring bar, 
instead of being directly joined with the connecting wires, s^ilply rest on 
two forks, which are at a certain distance (about an inch) froncach other. 
and allow diagonal connections. The instrument gives the rsststance ol 
the length comprised between these two forks. Each of the Avks is com- 
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posed of two strong and massive rectangular temiin»l5, separated by a 
distance of a few milliroctrcs {^^ or ^^ of an inch), and having thctr upper 
fac«s indined at abput 45°, They are beveled so as to give for contact 
surfaces two edges opposite to each, and between the angles of which the 
measuring lies. 

Of the four terminals. F^, F^, F^, F^, two; F^ and F\ arc connected 
with resistance coils h\ and ^^ ; the third F^ is in connection with the 
battery, and the fourth /^ touches one of the ends of the divided wire, of 
which the other end is connected with the battery. 

I' i&* t gives a general view of the connections: -'/, B, ii* the standard 
wire (in Tterman silver) stretched along a graduated rule, the resistance of 
which ts about 0,02 Siemens unit per metre; C, Z?» is the bar with rec* 
tangular section* the resistance of which is sought between the Hnes of 
contact c and */. and these arc determined by the position of the forks 
/^, » F^, A\, i?,, A*a and R^ are resistance coils, which are brought 
together tn a single box, as seen in Fig. 2, and of which the dual relation 
may be varied. Two of the coils. A', and A*,, are directly connected 
with the sliders tj and (t, which press against the divided wire. 

The battery and the galvanoniclcr arc in the positions shown in Figs. 
1 and 3. 
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In these conditions there is an equilibrium (absence of current in the 
galvanometer), when we have: 

^, R\ Red 

Sfcm whkh we have: 

R^ -i^tf* ^^ 



R e d ~ R a 



To measure resistances from o.oi U. S, up to o.oooi U» S.^ wc take : 

A*, — A', -= A', — 10. 
Fottf lesser resistances up to o.oooooi U. S., wc take : 

A*i — 1000, A*a — 10; R^ — 1000, R^ -» 10. 
Wc then adjust the position of the indexes a and ^, so as to bring ihe 
needle of the galvanometer to zero. 

Fig. 3 is a theoretical diagram of the bridge thus made, and when 
brought together and compared with Fig, i. will show how it is that the 
measures of resistance taken by this system are imitpindent of thi €&nta£( 
nsiitiinces between the forks and the measuring bar* 
ExitmpU — Let us suppose that we have : 

Section of the copper bar — 487 st|uare millimetres. 

Distance r </ — 30 centimetres. 
A*i ^ 1000; A', 10; A*, ^ iooc»; R^ — 10 
Position of the indexes for t^juUibrium : 

a '— 65 millimetres 
b 10 millimetres. 
Resistance of the dividetl wire : o ooooaoS U. S per millimetre. 
Wc derive from this : 

Resistance of the bar between e and d*^ %%il 0.000020S at ^^ 
— 0.0000115 U* S* 
o 3 
ConductibiUty of the copper — ^§7 xo.ooooiis "^ ^^'^ (mercury — i,) 

^UEUctricieH . 



NEIV ELECTRIC GUN, 



M CLAIR, a Paris engineer^ has an electric gun of his invention 
• exhibited in the Amsterdam exposition. The gun is a breech- 
loader, and raetalHv cartridges are used, but instead of having a cap, has 
a copper wire which runs through a wad and eye, and is connected with a 
phitina wire. When the button is pressed, the current, which is derived 
from an accumulator in the slock of the gun heats the platina to a red 
heat, and this sets fire lo Ibc powder in cartridge. The barrel may con- 
tain several cartridges, which may be fired off successively as follows : 
The diameter of the plutina wire of each cartridge is slightly larger than 
that of the cartridge in front of it, so that the thinner wire by heating 
first fires off the front cartridge, and the others follow in the order of 
thickness of their respective wires. — La Xature 



THE TELEGRAPHERS' STRIKE, 



THE strike has been of immense present disadvantage to the trade and 
commerce of the country, but some useful lessons have been taught 
the public. The gigantic power of our great corporations is more fully com- 
prehended by the people at large than ever before, and there is a growing 
feeling of popular resentment accordingly. Every strike hereafter made 
by labor will have more significance than the strikes of the past. Again, 
our commercial chambers, boards and exchanges more and more believe 
in competition as tending to the public good. Just at this lime, rival 
telegraph and telephone companies are being organiicd as a protection to 
those whose daily business now depends on the speediest means of com- 
munication. Beyond all this, the public, at last, has been educated to see 
that the National Government, by purchase or construction, should own 
and manage a complete system of telegraphs in every State and Territory in 
the Union. The American Chamber of Commerce has done much good 
work in aiding the promotion of legislation by congress for the establish- 
ment of the government telegraphs. The daily press, led by the Xew 
York Ileraid^ has, at the eleventh hour, arrayed itself in favor of govern- 
ment ownership. When the chamber first proposed the plan, the press was 
very shy of it, and many of its present advocates were bitter opponents. 
Congress will, undoubtedly at its next session, pass the needful law.— 
CJtom^tr aj Commerce Rep&rUr. 



SOCIETY OF THE UNITED ST A TES MI LI TAR V 
TELEGRAPH CORPS. 



WE are requested to state that the Society of the United States Mili- 
tary Telegraph Corps has fixed upon the 19th of September for 
its .\nnual Reunion, to take place at Chicago, and the Old Timer* have 
theirs on the 20tb. Members of both organizations will join on the I9tb 
in their social entertainment, ending with a banquet in the evening. 

The business meeting of the Military Society will take place at 10 A. 
M. the 19th, and that of the Old Timers, at the same hour the 20th. 
The fraternity expect to have a very successful and enthusiastic meeting. 



— -— .\ CORRESPONDENT OF thc Tribune, at Shelter Island, says: — 
The fact of the killing of fourteen head of cattle at this place on Saturday 
night by lightning, will doubtless have been recorded in the columns of 
your journal before this reaches you. The number is, 1 believe, an ex- 
traordinary one to be killed by a single stroke, and the position of the 
animals renders the incident still more remarkable. Instead of being 
closely grouped together under a large tree, they fell in two lines^ togetper 
forming a V-shaped figure, 112 feet in length. Two small trees, but no 
targe ones, were near. The bodies present no signs of being scorched or 
burned. Three were in a close mass at the little end of the V, where the 
lightning entered the earth, and all had apparently been standing, with 
backs to the storm. 
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A NOTABLE TRIBUTE, 



The Soci^t^ Industriellede Mulhouse has sent to C. J. H. 
Woodbury, of Boston, an honorary silver medal 
(mMaille d'argent hors concours) in recognition of his work 
on "Fire Protection of Mills," published by John Wiley 
& Sons, of this city. 

This work was reviewed in the Electrician of last 
September, with especial reference to that portion of the 
work treating of the application of the electric light. The 
author, as an inspector for the mill insurance companies, 
has had much to do with the problem of the safe use of 
electric light, and has written much on that subject. 

By the courtesy of the publishers, we are able to give a 
copy of the letter accompanying the medal. 
[tbakslatiok.I 
SocifiTfe Industrielle de Mulhouse, ) 
Mulhouse, July 2, 1883. ) 

Sir: — ^Acting upon the decisions rendered by its Committee on Me- 
"chanics at its last session, the society has awarded you an honorary silver 
laedal for your work, ** Fire Protection of Mills." 

The report submitted on that occasion will appear later in our proceed- 
ings, and I will send it to you when printed. At present, I send you 
sioply a copy of the decision. In view of the distinction received, I 
would submit my congratulations, and thank you for your interesting 
cotntnunication. 

Presenting my sincere regards, I am, 

Aug. Dollfus, President. 
Mr. C. J. H. Woodbury, Boston, Mass. 

P. S. — I send you, by mail, to-day the medal awarded, and hope that 
h win reach you in due time. 

The final decisions of the report are as follows: 
** To smn up, I would say that the work, which I have been charged 
to examine, is well executed, and full of excellent advice and information, 
which may have considerable value to our industries. It is essentially of 
a piactical character, which recommends it to the study of those engaged 
in woris of construction. The interesting matter embodied in the volume, 
and the skill displayed by the author in handling the subject, are such as 
to fender it, in my opinion, worthy of an award which will direct public 
attention to it. I would consequently suggest presenting the author with 
an honorary silver medaL " 



THE DYNAMIC THEORY OF ELECTRICITY. 

BY P. ATKINSON, A.M. 
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Chicago, August 14th, 1883. 

^HE dynamic theory, in its broadest sense, has been 
X so fully tested by experiment, that it may now be 
accepted as /act; the universal order of nature, simple and 
perfect in its application to all phenomena where energy 
or force is a factor. It is briefly as follows: 

Everything in the material universe, may be classified 
under two heads; matter, and energy or force. These two 
are inseparable; we cannot conceive of force in the abstract, 
as separate from matter; nor matter as separate from force. 
For the conception of matter involves the idea of mass, held 
together by cohesive force; and of weight, gravitating force. 
Hence, energy or force must be accepted as a universal 
property of matter. 

As we can neither create nor annihilate the smallest 
particle of matter, so we can, neither create nor annihilate 
force; its quantity is as fixed and definite as that of matter. 
And as the quantity of matter at one point cannot be 
increased without a corresponding decrease at another point, 
so any concentration of force involves a corresponding 
diminution. 



Matter may undergo an infinite nnmber of changes, be 
transmuted through ten thousand forms, from unity to 
infinity, and back again, witliout the loss of an atom; and 
the same is true of force. Ice may become water, steam, 
oxygen, and hydrogen; and so pass on through the t-ndless 
list of oxides and hydrates, and bai k again to water and ice. 
So, force may assume an infinite variety of forms, and pass 
through endless mutations, it may appear as animal force, 
chemical force, gravitation, cohesion, heat, light, electricity. 
The gravitating force of falling water, may put in motion a 
dynamo machme, and be transmuted into electric force, 
which may move a train of cars, separate metal from a 
chemical solution and deposit it on another metal, send 
news round the world on a wire, flash out as electric light, 
or raise water to an elevation, to gravitate again as before. 

The so-called forces of nature are not separate and 
independent, but are all modifications of the universal prin- 
ciple of force, of which electricity is simply one manifesta- 
tion; having many properties in common with other forms, 
and, like the others, certain peculiarities which distinguish 
it. 

If two solids are rubbed together, mechanical force is 
transmuted into the force of resistance known as friction. 
If the bodies are electric non-conductors, or insulated con- 
ductors, there soon appears that subtle form of force known 
as electricity. If the friction is continued, there next 
appears the more familiar form known as heat; continuing 
the friction, we have next the form known as light, and 
with it combustion or chemical force. Here then is 
mechanical force, friction, electricity, heat, light, chemical 
action, all from the same simple process. 

Every time we light a match, five at least of these forms 
become apparent in quick succession; and no doubt the 
sixth, electricity, would be equally apparent were it not 
conducted away, or lost to view in the rapidity of the pro- 
cess. 

The fact, that the various forms of force reproduce each 
other, is strong evidence of a common origin. Electricity 
produces heat, magnetism, chemical and mechanical action, 
and each of these in turn produces electricity. 

If it be objected that sequence of cause and effect docs 
not prove identity, the answer is that here we have more 
than mere sequence; we have causes producing effects, and 
the effects reproducing the causes. And, in the case of the 
match, already cited, we have at least five manifest forms of 
force from one common cause. 

The next point claiming our attention, is the character 
of this form of force; is it simple, or c mpound ? This has 
always been an unsettled question; two theories have pre- 
vailed, both having many able advocates. The more preva- 
lent theory, and the one which the writer fcir many years 
maintained, asserts the i/ua/ nature of electricity ; that it 
consists of two distinct kinds, positive and negative ; the 
correlatives of each other ; and ihyt the disturbance of the 
equilibrium between ihvm is the cause of all electric phe- 
nomena. That friction, induction, rhemical action and 
other causes separate them. 'J hat like kinds repel, and 
unlike attract each other. And that there .may be a differ- 
ence of potential between like kinds, or unlike. That one 
body may have a higher or lower |)oten ial than another 
body charged with the same kind ; or higher or lower than 
another charged with the < p^osiic kind. 

This complicated. (;u.iil«i p'e theory is often d ffi* ult s,( 
comprehension, and cl.!Vi« i li *»! a| i)l.ra ion ; and. if untrue, 
a worse than useless cl g «.n ihc *% 1 ee!> of | r«»j.re*s. I: inny 
account satisfactorily l» r nio>i • f the | hem ni n : ;in»!. in 
the infancy of electric s« i m e, ul en the nvt>\ al»lc inv hli- 
gators could only say, * UV « an id wha eliCiri«»i> uW<^ 
but we cannot tell what it /. ," ilicre was a reas«inable excuse 
for accepting a theory so much U accordance with observed 
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facts. But now that the doctrine of force, and of the con- 
servation of energy has come to be so fully understood ; 
when the analogy of kindred sciences points to the simple^ 
rather than the compound theory: when the former is found 
to be more in accordance with facts, as verified by experi- 
ment; when it explains all the phenomena explained by the 
dual theory^ and also phenomena difficult, if not impossible, 
to explain by the latter^ then it is evidently more in accord- 
ance with truth, which is always simple and explicit, while 
error hides in mazes and intricacies. 

The dual theory is never asserted of any of the other 
forms of force. We hear nothing of dual heat or light ; 
dual gravity or cohesion ; or dual mechanical force. It is 
onjy when we come to electricity* that this dual cobweb^ in 
the unswept halls of science^ is found; showing how much 
harder it is to eradicate error than to establish truth. 

We may assume^ then, that electricity, like heat or grav- 
ity, is a simple form of force ; subject, like them, lo differ- 
ence of potential, and with a like tendency lo resume its 
equilibrium when disturbed. A metal rod, heated at one 
point, has its heat potential at that point raised, and there is 
an immediate flow of heat to the colder part, or part of lower 
potential^ which continues till the equilibrium is restored, by 
raising the lower potential and lowering the higher. Fill 
with water tw^o vertical pipes, connected below, and it 
stands at the same level in each. Press it down with a pis- 
ton, two feet below the level in one, and it rises two feet 
above the level in the other; and the force of the piston 
is the exact measure of this difference of potential De- 
crease this force, and the tendency to equilibrium at once 
becomes manifest; remove it, and the equilibrium is 
restored. 

So with electric force. Positive and negative electricity 
are simply difference of potential In a large conductor, 
like the earth, the potential over any limited area is equal, 
or at zero ; hence the potential of the earth is taken as the 
standard. Positive potential or electricity, means a higher 
potential than the earth ; negative potential or electricity, 
a lower potential than the earth. 

If two insulated conductors are oppositely charged, and 
either of them placed in electric connection with the earth, 
its equilibrium is restored ; in the positive, by a flow of 
electricity (o the earth, and in the negative, by a flow of 
electricity /r<7/f/ the earth, 

If both, while insulated, are placed in connection with 
each other, equilibrium takes place between them by a flow 
from positive to negative; and their potential will then be 
above or below that of the earth, that is, positive or negative, 
according as the original potential of either was the greater. 
If the negative potential of one was exactly equal to the 
positive potential of the other, the resulting potential would 
be zero» like the earth. 

Let us now test both theories by one or two simple 
experiments. 

In the familiar experiment of the pith ball» insulated and 
suspended by a silk thread, the dual theory holds, that when 
a charged body approaches, the electricity of the ball is 
decomposed by induction. If the charge is positive, the 
positive is repelled to the farther side of the ball, and the 
negative attracted to the nearer side ; if the charge is nega- 
tive, the negative is repelled and the positive attracted. 
But since the ball itself is attracted to the charged body, 
and since the action and reaction of the two kinds in the 
ball are equal and opposite, the attraction of the ball is 
ccounted for by asserting that the side whose electricity is 
j^posite to that of the charged body, and consequently at- 
racted by it, being nearer by the semi-diameter of the ball 
than the repelled side, attraction must be stronger than 
repulsion, by the square of that distance* 

When contact has taken place, the repulsion of the ball, 



which follows, is accounted for by saying that both are now 
similarly electrified, and that like electricities repel, while 
unlike attract each other. 

According to the other theory, the attraction is due to a 
difference of potential. The ball being zero, and the 
charged body positive or negative, the ball moves toward 
the charged body to communicate electricity to it, if nega- 
tive; or to receive electricity from it, if positive, and thus 
restore the equilibrium. After contact, both being at the 
same potential, either positive or negative, repulsion takes 
place. 

By this theory, there is no action and reaction of oppos- 
ing forces to be explained ; the attraction is accounted or 
in a simple natural manner, fully in accordance with b- 
served facts in regard to other forms of force. And he 
repulsion is also in accordance with similar repulsion in 
gases and vapors, whose molecules being at the same poten- 
tial, are self-repellant; the repulsion increasing with increase 
of potential. 

The charge of the electroscope, by induction, is another 
familiar experiment. The dual theory maintains, that on 
the approach of a charged body to the plate of the electro- 
scope, the electricity is decomposed. If the charge is posi- 
tive, negative is attracted to the plate, and positive repelled 
to the leaves, which repel each other and diverge, being 
similarly electrified. If the plate be now touched with the 
finger, while the charged body is still held near, a path is 
furnished to the repelled positive electricity, by which it 
escapes to the earth, while the negative is bound and ren- 
dered inert by the presence of the positively charged body, 
and the leaves collapse. If the charged body be now with- 
drawn, its influence on the negative of the electroscope 
ceases, and the leaves diverge with negative electricity. The 
approach, now, of a body positively charged, causes them 
to collapse ; of one negatively charged, to become more 
divergent. 

By the other theory, the electroscope is at zero poten- 
tial; the approach of the positively charged body repels the 
electricity to the leaves, causing them to diverge; the plate 
being now touched, this induced charged passes to the 
earth, leaving the electroscope at negative potential, which 
is, obviously, the exact counterpoise of the positive potential 
of the charged body. Equilibrium being thus maintained 
by inductive action, the leaves remain collapsed. Now let 
the charged body be withdrawn, and the leaves diverge, 
being at the same negative potential, and attracted induc- 
tively by the sides of the electroscope, which are at zero. 
If a body negatively charged now approach, the leaves 
become more strongly negative, showing greater divergence; 
while the approach of a body positively charged tends to 
equalize the potential, and the leaves collapse. 

It might seera superfluous to say anything about the 
nearly obsolete fluid theory, were it not that in the last 
revised edition for 18B3, of ** Ferguson's Magnetism and 
Electricity," a standard English work, electricity is still 
defined as an *^ impotnierahk fluid" If it be a fluid, it is 
matter, but weight is a universal property of matter, hence 
as electricity, by the definition, is imponderable, it has no 
weight, and cannot be matter, and hence not a fluid. The 
definition then is a self ' contradiction, or weight is not a 
universal property of matter. 

In brief then r — Force is a universal property of matter; 
electricity is a simple form of force; positive and negative are 
terms expressing difference of potential, above or below that of 
the earth, which is zero; charged bodies at the same potential 
repel, and at different potential attract each other; the flow 
of electricity is from positive to negative; a charged body 
is one whose equilibrium is disturbed by a change of poten- 
tial, above or below the potential of the earth, and shows a 
tendency to resume equilibrium; non-conductors are bodies 
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which strongly resist this tendency; conductors are bodies 
which feebly resist it; a discharge is the restoration of equi- 
librium, either between charged bodies, or between a 
charged body and the earth; induction is disturbance of 
equilibrium in a body, by the presence of a charged body 
insulated from it 



PHILIP P REIS. 



BY H. C. BUCK, M.A. 



THE long promised book, conuining the life of Philipp 
Reis, and an account of his invention of the tele- 
phone, has at last appeared. It is a handsome little vol- 
ume, and will be welcomed by thousands of eager readers. 
Its well-known author, Prof. Silvanus P. Thompson. 
D. So., of Bristol University, England, has shown himself, 
by his untiring energy, to have been admirably adapted to 
the difficult task. 

In a conversation held with Prof. Thompson,the writer 
of this article observed his enthusiasm upon this subject, 
and the Professor remarked that, as he discovered more 
and more evidence of the thoroughness of Reis's investi- 
gations, and especially his broad grasp of the subject, he 
became fascinated with the work. It evidently was, or 
soon became, as has been already remarked, a labor of love. 

It is understood, by the way, that the proceeds from the 
sale of this book are to go to the family of Philipp Reis, 
which consists of a widow and two children. 

The writer has had the pleasure of visiting the former 
home of the inventor, at Friedrichsdorf, a small tomi near 
Frankfort, Germany, where Mrs. Reis still resides, and was 
shown many curious things historically interesting to the sub- 
ject of the telephone. The binding posts still remain in the 
casing of the sitting room window, and also the wires connect- 
ing them with a building in the rear — over which wires, those 
important telephonic experiments were made, twenty years 
ago. Mrs. Reis, a very prepossessing and intelligent lady, 
said to the writer, that the constant aim of her husband 
was to reproduce speech ; that was in his thoughts, day and 
night, and he was never satisfied with anything short of 
that When, however, he saw the interest manifested by 
others in the reproduction of songs, etc., and also the op- 
portunity of interesting large audiences in what he was 
doing, he lent his aid to that idea. Yet, a perusal of the 
book in question must convince any candid person that 
Mrs. Reis spoke the words of truth when asserting that the 
reproduction of music was but a side issue. 

After giving a very interesting biographical sketch of 
Reis, Prof. Thompson describes the various apparatus 
(which includes no less than ten distinct forms of trans- 
mitters), and then proceeds to deal, in a very able manner, 
with the three following points, viz.: 

I. Reis's telephone was expressly intended to transmit 
speech, 

II. Reis's telephone, in the hands of Reis and his con- 
temporaries^ did transmit speech. 

III. Reis*s telephone ivill transtnit speech. 
Concerning the last of these statements, the writer can 

say, that he has often reproduced speech, including both 
words and unexpected sentences, using a Reis transmitter 
to transmit, and a Reis receiver to receive. 

Moreover, the "bored block " transmitter of Reis is an 
excellent microphone ; with any good modern receiver, 
talking, in ordinary tones, may readily be transmitted, even 
allowing the speaker to be ten or a dozen feet distant from 
the transmitter. 

It is not claimed that the Reis apparatus was perfected, 
nor even made practical (any more than the telephone of 
Bell's '76 patent was), but it is claimed that Reis invented 



an electrical speaking telephone, and therefore (if for do 
other reason), the principles involved are public property. 

Any " methods* of, and apparatus for," reprodncmg 
speech, although involving those principles, are, if pre- 
viously unknown. eWdently patentable. 

In'appendices I, and III, to this book, ProC Thompson 

: shows striking similarities between Reis's transmitters and 

receivers, as compared with recent instruments. 

! In appendix II, the author has done admirable work^ in 

'exploding the fallacy of all that nonsense concerning 

I " undulatory " currents, which has been harped upon so 

'persistently. All should read the facts there stsied, in 

full, and note carefully the remarkable similarity in the 

language employed by Reis, Bell, and their contemporaries, 

in describing the principles involved in the speaking 

telephone. 

The following quotation has an important bearing upon 
these points: 

" It has often been said, but incorrectly, that Reis in- 
I tended his ' interrupters,' or contact regulators, to make 
j and break the electric circuit abruptly, in the manner of a 
telegraphic key worked by hand. No doubt, in the mouth 
of a professional telegraph operator, the words, ' intermpt- 
■ ing * the circuit, and * opening * and * closing ' the circuit, do, 
now-a-days, receive this narrow technical meaning. But 
, Reis was not a professional telegraph operator ; he did not 
(see p. 87) even know the signals of the Morse code, and 
it is self-evident that he did not use the terms in any such 
restricted or unnatural sense as abrupt * make-and-break/ 
because he proposed, at the outset, to interrupt the current 
in a manner represented by the gradual rise and fall of a 
curve^ stating emphatically, in his very first memoir on 
telephony (p. 55), that to reproduce any tone, or combina- 
tion of tones, all that was necessary was, to set up vibra- 
tions whose curves are like those of the given tone or 
combination of tones. Moreover, in the construction of 
almost all his transmitters, even in the very first — the model 
of the human ear — he purposely introduced certain parts 
which could have no other effect than to prevent the oc- 
currence of complete breaks in the continuity of the cur- 
rent. In fact, instead of using rigid supports for his inter- 
ruptor, he mounted one or both of the contact parts with 
springs, so that one should follow the movement of the 
other with a gentle pressure, never amounting to absolute 
break, except perhaps in the accidental case of a too loud 
shout. By employing these following-springs, he intro- 
duced, in fact, the element, elasticity, into his intemiptor; 
and clearly, he introduced it for the very purpose of 
avoiding abrupt breaking of the contact." 

The above admirably deals with the essential questions 
at issue. Had Reis thought a complete make-and-break 
desirable, he would, evidently, have made the ** anvil " 
electrode rigid. In short, he would have made the same 
error which Dr. Van de Wyde did when he constructed 
what he termed a Reis transmitter, with a rigid " anvil " 
electrode^ and therein utterly transforming Reis's instrument, 
and naturally, was misled thereby. On pages 134 and 
135, is the following: 

" The fact that one condensation may follow another, 
without a rarefaction between (which Reis's curves show 
that he knew), must be amply sufficient to prove that, on 
Reis's own principle, his interruptor was meant to produce 
variations in the degree of contact in exact correspondence with 
the variations in the degree of pressure^ whatever these may 
be. Had he not meant this, he could not have talked 
about * taking his stand ' on the principle of representing 
varying pressures by an undulatory curve." 

When the contents of this book are known, the two or 
three fallacies which underlie the famous fifth claim of 

aenM, namely, ** a Nrtaa of 



* The word methods bein^ nee 1 in its ordinary 
steps for accomplishing a certain end.** 
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Beirs '76 patent, become self-evident. Mr. Bell says, 
therein: ** I claim^ as my method of reproducing speech^ 
the formation of electrical currents, which vary in accord- 
ance with the variations of the sound waves which produced 
them.*' 

But that is not a method of reproducing speech; it is 
only a method of reproducing certain electrical currents. 

Bell's real method, as described in above mentioned 
patent, consists in the following series of steps: Sound 
waves, magnetism, electric current magnetism, and finally, 
sound waves (like the original sound waves). 

Again, the method of producing such varying currents 
is not patentable, because any ** method or process'* must 
produce some useful end; but a varying current, in itself^ 
is not a useful end. 

This book, it is hoped, will serve a useful purpose in 
preventing any party or parties from monopolizing the re- 
production of speech^ ** tw matkr hou\'' as has been for so 
long attempted. It will also serve to do justice to the 
memory of one who will thereby become one of the 
greatest benefactors of the age. 






TArrviLLE, Coim,, Aug. 12th, 1883. 
Messrs^ PVi/Iiams 6* C0,: 

DEAR SIRS — In Mr Ashcr's article in June number of Electrician, 
the machines he speaks of would attain such a high speed {^ to be 
uncontrollable, in case the electric engine should yield energy sufficient to 
un the magneto-engine or machine, unless a suitable electric governor 
iras used; but» it is not probable that one hundred per cent, of power will 
: yielded by the electric engine, and even if it did , a small battery would 
I required to overcome the resistance of the connecting wires and of the 
' licat generated in the coils. Pawtr might be got in this way, from a 
small source. It would certainly be a big thing could it be done. 

I, Yours very truly, 

I T, B. Bottom. 



TJI£ A, B, C, OF ELECTRICITY. 



UEUT. BRADLEY A. FtSKE, U. S. N. 



PART IIK 



S is generally known, electric lights are of two kinds, 
those suitable for illuminating streets and large open 
spaces generally, and those suitable for interiors. The former 
are termed arc-lamps, because the light is caused by a vivid 
blaze which plays in the form of the arc of a circle between 
the tips of two carbon-sticks. The latter are called incan- 
descence lamps, because the light is caused by the incan- 
^jdescence of a filament of carbon. 

k If we take two sticks of carbon, one of which is con- 
*iiccted to the positive pole of a machine (or that part from 
which the current proceeds), the other stick being con- 
nected to the negative pole (or that part to which the cur- 
rent returns), and place their ends together, the circuit will 
be completed, and the current will pass between them. If, 
now, we draw these two carbons apart a slight distance, we 
shall find that we have produced the most brilliant artificial 
light known. The so called electric light which we see in 
our streets and parks is nothing but this; nothing but a 
blaze about a quarter of an inch long, or less, playing 
between the tips of two sticks of carbon, which originally 
touched each other, but have been drawn apart. But 
though the principle is so simple, and the light so easy to 
produce, it is not so easy to regulate its intensity. In fact, 
an apparatus able to do this, and to work all night in cold 
or heat, in snow or rain, without attention, raust possess a 
high degree of sensitiveness and accuracy, combined with 



durability. The great trouble in regulating the intensity of 
the light comes from the trouble in keeping the carbons at 
exactly the right distance apart; for it is clear that, if with 
a light of such brilliancy, the distance between the carbons 
is constantly changing, or if 
it changes suddenly, or by 
too great amounts, there will 
arise an unbearable flicker- 
ing. The principle upon 
which nearly all arc-lights are 
arranged is shown in the 
following sketch: 

When the machine starts, 
the current generated passes 
through the electro- magnet 
as shown, through the car- 
bons, and back to the ma- 
chine. But in passing 
through the electro-magnet, 
it magnetizes it, and there- \\^lfl///^' 

fore causes it to draw* up 
within it the iron rod B. 
This draws the upper carbon 
up away from the lower one. 
But the current jumps across 
the break, carrying with it 
some of the particles of the 
upper carbon, which become 
heated and volatilized. The 
gas thus produced is a con- 
ductor of electricity, so that 
the current has now a path 
from one carbon to the 
other; but its effect upon the 
gas is to raise it to a white ,. _ . «-f^.- 

heat. At the same time, "\ '\ 

there is so great a resistance 
offered to the passage of Fig. 7. 

the current at the tips of the carbons, that they become 
incandescent. The lights then, is due to the united 
incandescence of the two carbon tips and the volatilized 
carbon particles between them. But there is greater resist- 
ance now offered to the passage of the current, than when 
the tips were together. This resistance has the effect of 
weakening the current, so that the magnet does not hold up 
the iron rod so far. The mechanism can, therefore, be so 
adjusted that equilibnum will exist between the attractive* 
force of the current in the electro-magnet on the one hand, 
and the w^eight of the carbon on the other, when the car- 
bons are just so far apart as to produce the desired amount 
of light. Suppose now that this point of equilibrium has 
been attained, and that the light is burning welL The com* 
bustion causes the tips of the carbons to slowly waste away, 
the upper one about tw^ice as fast as the lower. This wasting 
away causes a greater separation, and therefore greater 
resistance to the current, which resistance decreases the 
current. The current being weaker, the electro-magnet's 
power upon the plunger is weakened, so that it releases it, 
and allows it to descend. But this action brings the carbon 
tips closer together which decreases the resistance and 
increases the strength of current; so that the electro-mag- 
net reasserts its power over the plunger, and a position of 
equilibrium is again attained. In this way, the wasting of 
the carbons automatically causes the carbons to approach, 
the plunger gradually falling in the electro-magnet ; and 
the action is so delicate, so accurate and so rapid, that, with 
properly constructed parts, a light placed out of the influ- 
ence of gusts of air, will burn with surprising steadiness. 

The incandescence lamp consists of a glass bulb ex- 
hausted of air, and containing a curved filament of carbon, 
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about the size of a coarse horse-hair. The action of this 
lamp is based upon the fact that when any substance which 
offers a great resistance to the passage of electricity, has 
electricity forced through it, energy has to be expended, 
which appears in the form of heat. Therefore^ if we place 
in the path of any electric current^ a wire which offers great 
resistance to the current, the wire will become very hot; 
and if the current and resistance are great enough, the heat 
to which the wire is raised will be so great, as to appear in 
the form of light. After numberless experiments with ma- 
terials of all kinds, .% 
electricians have ^^ ^^' 
finally settled upon /^ \^ / ^^^ •, 
carbonized fibre as / C^^ tU fill 
the best adapted I |« 1 ^ 
to the purpose of V ^2 \ ^ 
incandescence light- 
ing on a large scale. 
But they found that 
if this fibre was V 
raised to incandes- 
cence in the pres- 
ence of the air, oxy- 
gen would quickly 
attack and destroy 
it. Therefore, it was 
found necessary to 
carefully seal the 
filament in a bulb 
exhausted of air; 
and such was found 
to be the import- 
ance of this, that a ^j^^ g^ 
large percentage of 

the patents covering incandescence lamps, hinge upon 
methods for economically and effectively performing the 
ofierations of sealing and exhausting the glass bulb 

It may not be known to the general reader, that incan- 
descence lamps, made of filaments of carbon sealed in a 
vacuum were made, used, and patented in England as early as 
,1845. The real inventor was an American named Starr, 
though an Englishman, named King, got hold of his idea 
and secured the patent. Starr died two years later, at the 
ea^ly age of twenty-five. His death is said to have been 
oc asioned by overwork and disappointment. The records 
of 'his experiments bear a curious resemblance to those of 
wi/fkers thirty years afterwards, who have followed almost 
directly in his track, and, having better facilities for getting 
electric power, have gained fame and wealth, while Starr 
died in poverty and obscurity. 

The incandescence lamp is ordinarily mounted upon a 
base, through which the wires run which communicate 
with the main circuit. A switch made like the valve of a 
gas-burner turns the current off or on. The light emitted 
is by far the softest, steadiest and clearest artificial light 
known. It possesses the further advantages, that it does 
not consume any of the oxygen of the air, and does not 
give out any perceptible heat or smelL These qualities 
make it obviously desirable for theatres and crowded places, 
as well as for private residences. 

But besides supplying our cities with light, it is also the 
aim of electricians to supply them with power to do a score 
or more of the different kinds of work done in cities, this 
power being furnished through the agency of what are 
called "electro-motors/* 

These useful little machines may be said to be the con- 
verse in action of dynamos. A dynamo machine, it will be 
remembered, receives a rotary motion from a mechanical 
source, and produces electricity; now an electro-motor 
receives electricity, and takes up a rotary motion in conse- 



quence, A dynamo, in other words, converts mechanical 
energy into electrical energy, while an electro-motor con- 
verts electrical energy into mechanical energy. 

A good illustration of the reciprocal action, on a small 
scale, of the dynamo and the electro-motor, is found in 
Bell's telephone; in which the transmitter, being made to 
vibrate by the voire, generates an electric current, thus 
acting like a dynamo ; while the receiver converts the 
electrical energy of this current into mechanical energy, 
thus acting like an electro-motor. 

An electro-motor as ordinarily considered, however, 
has a rotary motion. This rotary motion may obviously 
be imparted to any kind of machine. An electro-motor 
attached to a sewing machine, for instance, will set the 
tiy-wheel revolving, and so will set the needle to vibrat- 
ing, without the need of working the treadle. Applied 
to a printing press, it will work it just as a steam engine 
does, and will not require boilers and engines on the 
premises, w*ith all their troublesome and disagreeable 
accessories. In the shops of workmen, it will turn theif t 
lathes; in large stores, warehouses and other buildings, 
it will work the elevators; in warm weather, it will turn 
ventilators. In fact, there seems hardly a limit to the 
usefulness of the electro-motor. 

A general idea of the appearance of an electro-motor 
may be gathered from Fig. 9. The wires are fixed to the 
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Fic, 9. 

posts a, and when the key is turned the current enters, and 
a rapid revolution at once ensue*?. By putting a belt on 
the pulley, this motion may be communicated to any 
suitable machine near by. 

In any general system of distribution, it is intended to 
have not only lamps, but the motors in circuit. Ordinarily, 
the lamps only would be used by night, and the motors 
by day. Two large wires or mains, from the machine, will 
run under the streets. At each house two wires will extend 
from the mains, and from these wires the lamps and motors 
for that house will be fed. The great trouble with such a 
system as this is, that the mains will have to carry such an 
enormous current, that they will have to be very large. 
Now, as the only suitable material for conveying large 
currents is copper, and as copper is very expensive, it is 
clear that to construct mains of that material, large enough 
to supply an extended district, would necessitate an outlay 
so great as to form one of the largest items of cost in the 
whole plant. To get over this difficulty, accumulators, or 
storage batteries, are to be tried by a prominent company. 
The storage battery, about which so much has been 
said and written of late, may be briefly described, as two 
lead plates standing in acidulated water When an electric 
current is passed between these two lead plates. iiT^.i in one 
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direction, and then in the other, a chemical action takes 
p!ace» whit h results in oxidizing strongly one of the plates, 
VV^hen, now, the two plates are joined by a wire, a current 
wiM pass from one to ihe other, just as in an ordinary 
battery. After awhile, however, this current will cease, 
owing to the fact that the effect of this current is to 
undo the work of the current which charged it. The only 
thing necessary to do now is to send the charging cur- 
rent through again, and the battery' will again be found 
capable of generating a current. From this very general 
description the reader will see that it is not scientifically 
accurate to say that electricity is stored ; but that it is 
more accurate to say that the electrical energy of the 
current is converted into chemical energy, which can be 
re-converted into electrical energy when desired. 

In order to use accumulators for supplying lamps and 
motors on a large scale, it is intended to place a group of 
them in or near each house, each house receiving its supply 
trom the group of accumulators placed in it ; and to put the 
groups of accumulators one after another on the circuit of 
a long wire, which runs from a dynamo machine at a central 
station, through each group of accumulators in succession 
and back to the machine. On now starling the dynamo, 
the current generated will traverse all the groups of accu- 
mulators, and charge them. The accumulators being 
charged, a person in a house desiring to use a sewing 
machine motor or a lamp, has merely to turn a key, and 
motion or light will at once result. 

In the torpedo, we utilize the same property of the 
electric current as in the incandescence lamp, i. e.^ its 
property of heating a conductor which resists its passage. 
As usually made, a torpedo may be said to be a water-tight 
vessel into which run two wires connected to a battery, 
the two wires being joined by a bit of platinum wire, which 
becomes intensely heated when a current passes. The 
platinum wire being surrounded by gun cotton and this by 
powder, it will be clearly seen that on closing the circuit 
on shore, the gun cotton is ignited and therefore the powder 
surrounding it. 

But probably the most important use which electricity 
will serve in the future will be that supplying the place of 
coaL The question so often asked ** what will we do when 
the coal is all used up? ** can now be answered by saying 
"use electricity to transfer the enormous power of water 
falls from places where it is doing no good to man, to other 
places where it can do great good/' The extravagant way 
in which we have been consuming the limited supply of 
coal in the earth can not continue forever ; but thanks to 
electricity, the failure of coal supply will not now bring 
ruin to cities. The power hourly spent by the tons of 
water which fall in the countless cataracts of our country, 
can be used to turn water-wheels. Water-wheels can turn 
enormous dynamo machines. Dynamo machines can pro- 
duce currents of electricity which, when conveyed by 
suitable conductors to our cities, will furnish them with 
light by night and motive power by day. That we have 
arrived at such a s a^ie in electrical science, that such a 
thing is now pos-ible, is h.irilly true. But almost daily some 
advance is made in this direction. It does not seem vision- 
ary then 10 imagine tli-u at n<i far distant day, the puff of 
esca|jing steam and the smoke of burning coal, will no 
longer be heard and seen in our streets. Supplied from 
the never ceasing torrents of Niagara or the rise and fall of 
th-* rifles of iljc o^ean, cara w lU glide noiselessly through 
Oiir sircei^: \\\*t muhi'icry in our shops and factories, 
Uri^i'it ail! cle.^n. aUI ip;n <| i.ty around; our residences 
fn.e fr ui tl»e sm II < f g s will be lit with a pure and steady 
light fri»m h tie birbs uf ^*as!*, *iU through the agency of the 
force uf nature nm^t r<.c<^ni!y d scovered and controlled 
— that of eletiriciiy. 



THE TELEPHONE CONSOLIDATION. 



POSSimLtTY THAT IT WILL KOT EK CONSUMMATED. 



THE unanimous votes by which the telephone companies under Lowell 
management voted to go into the proposed consolidAtion of all the 
New England companies was, as we sUted at the time, a magnificcnl 
expression of confidence in the wisdom of the gentlemen fonning what 
is known as the Lowell syndicate. This confidence has always in the 
past been justified by the results, and in the present instance, had events 
turned out in the manner which they had every reason to anticipate, there 
would l>e no occasion for any wavering. But it is apparent from the 
views of many stockholders in the Lowell companies that the feeling Is 
growing in favor of letting things remain as they are. It is argued that 
the consummation of the consolidation will turn the management of the 
Lowell properties into strange hands, and the Lowell stockholders arc too 
well pleased with the efficient management of their officers to rcHsh the 
transfer of their interests to people of whose telephonic ability they have 
no knowledge. Everybody knows that the local officers are hard-working 
men, putting in as many hours faithful work every day as their humblest 
employee, and, on ihe other hand, people hereabouts do not know whether 
the new management would possess similar habits of industry. Certainly, 
if the activity and zeal which have always characterized the Lowell officers 
had been as strongly developed in the rest of the parties to the proposed 
compact, the consolidation would by this time have been an accomplished 
fact* 

Practically, however, nothing has l)cen done toward completing the 
union, and the status of the companies remains exactly the same as before 
the meeting, with this important difference : The stocks of the I^wcll 
companies have declined from 25 to 30 points since the vote was taken^ 
a decline that means a considerable loss to everybody interested, and also 
means a low price for the new consolidated stock. Now the last thing 
in the world that the syndicate would desire would be anything that 
tended to weaken the conHdence which has always been placed in their 
stocks. To say nothing of their own selfish interests as heavy owners, 
they have a proper pride in their work, and would not take a step that 
would imperil its high standing. Naturally, stockholders in the eastern 
properties, when they notice the drop in those securities, and the firmness 
of Erie, are quick to say that the reason b that the Lowell managers are 
to relinquish their hold on the former and continue with the latter. The 
contrast inclines the stockholders to insist upon the continuance of the 
syndicate in the management of the property they have so admirably de- 
veloped. With this feeling, as we understand it, the managers are not 
disposed to quarreL Their interests, and those of their stockholders, are 
identical, and they are too sensible to do aught that will unfavorably affect 
them. It is very possible that the executive committees will be petitioned 
not to execute the consolidation. In that event the probabilit>*isthat the 
project would be dropped, and things go on as before. Whatever the 
tnanagcrs might think of the prospects of the consolidation, they would 
scarcely care to take the responsibility of opposing an infiuential part of 
their stockholders in this matter* They will doubtless be satisfied to let 
the companies continue as at present, paying their usual handsome divi- 
dends in October, before which time, in spite of the general weakness of 
stocks, telephone properties will advance to the high quotations which 
their solid value commands. 

If, however, as late negotiations make probable, the ticket is re* 
arranged, so that the Lowell syndicate arc made an active influence in 
the direction, the consolidation will be agreed to. In that event there is 
little question that the new company will stand on the same high level 
that Lowell companies have always occupied, — Lowell Couritr^ Aug. 23. 



^VA/sUtes, that Superintendent Smiths of the Fire Telegraph, 

who has t>cen in Pittsburg studying the underground telegraph system 
there, has reported in favor of adopting the plan in this city* The coun- 
sel of the department has been ordered to find out what the powers of the 
commissioners are in that respect. If his report is favorable, an cxped- 
mcntal wire will be laid. 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 

BY ROBERT H. THURSTON^ 



IV. — ENGINES CAPABLE OF DIRECT CONNECTION. 



THE PORTER-ALLEN ENGINE. 

THE essentials, in the construction of the steam engine 
with a view to the economical production of power, 
as has been seen in the introductory part of this series of 
articles, include special provision against loss of heat and 
condensation of steam, at entrance into the steam cylinder* 
by the action of the metal surfaces to which it is exposed 
on all sides at the beginning of the stroke. One of the 
methods of securing this economy in the working of steam, 
has been stated to be the driving of the engine up to the 
highest safe velocity of piston^ and giving it a maximum 



** expansion engines," were the first to detect this mo^;ement 
and its cause, and they led off, in a very conservative way, 
toward the construction of faster engines. The firms 
already mentioned as leading in the movement toward cor- 
rect practice, came up to speeds far ahead of those common 
among other makers, and secured an advantage that was 
sufficient to prove unmistakably that they were in the right 
track. They did not, however, modify their designs in any 
great degree, with a view to adapting them to very high 
speeds. Their valve-gears were not of a kind well 1 
fitted to high speed of rotation; the builders, were them- 
selves disinclined to accept the risks undeniably attendant] 
upon rapid change in this direction, and the public to whom | 
they looked for a market, were not educated up to such al 
point as would make it safe to attempt to go on very] 
rapidly. A rather slow engine, with its comparative] 
immunity from risk of serious accident in case any littlcJ 
derangement should occur, and with its greater durability I 
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speed of rotation. The time allowed for condensation of 
each charge, and for the necessary change of temperature 
preceding such condensation, is thus reduced, and the 
amount of steam condensed being thus made a minimum, 
in any given time, the percentage of loss of the increased 
quantity of steam worked off by the engine becomes the 
least possible. The engine does a greater amount of work, 
and is subject to less loss. Thus the work to be done being 
fixed, it is done by a smaller, and, other things being equal, 
k less costly engine, and at the same by a more economical 
machine. 

Although this seems a sufficiently simple and axiomatic 
philosophy, and although the general tendency of practice 
m steam engineering had been plainly in this direction for 
many years, these points had not, up to a comparatively 
recent time been recognized by constructing engineers, and 
their progress had been slow and painful The older fimrs 
who were engaged in the building of what were then called 



tinder the ordinary conditions of use, was, by the preat 
majority of designers, builders, and steam users, thought a 
far better investment than a fast engine, however well 
adapted to the radical illustration of a very interesting, but 
apparently impracticable, philosophy. 

The first man to take up this matter with a will, and 
with a faith and a determination that were equal to the 
task, was Mr. Charles T. Porter, a young lawyer turned 
engineer, and Mr. John F. Allen, when the writer first knew 
him, a skillful mechanic, who was showing the natural bent 
of a real inventor, in the production of new devices, while 
engaged in the management of some of the best engines of 
20 years ago The valve-gear of the Porter-Allen engine, 
is the invention of Mr. Allen, and its governor and general 
arrangement are due to Mr. Porter. It was Mr. Porter, 
also, who, by his courage, persistence, skill in business, and 
general good sense and management, finally, after years 
of struggle to secure good construction and workmanship. 
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brought the engine into use in spite of every discourage- 1 to obtain a valve movement of perfect precision at all 
mcnt» whether due to circumstances, to direct opposition of ' speeds, and on both the fonvard and the backward stroke, 
competitors, or to public sentiment in favor of conservatism. ! with a quicker closing action, as the cut-off is later. T[\c 
There are some interesting problems which present ihem* steam is allowed to enter the cylinder, at nearly boiler 
selves to the engineer who attempts to design an engine to I pressure, almost up to the point of cut off, and the expan- 
be operated at very high speed, problems which are by no sion line is a smooth curve very nearly from the junction 
means easy of solution, except to the boldest of innovators, with the steam line. 

One of these points of difficuliy has already been considered, 'I his form of indicator diagram has been usually con- 

When the speed of revolution is increased, it is evident that sidered peculiar to the class of engine described in the pre- 
a limit must sooner or later be attained at which the drop ceding articles. In this case, the diagram is nearly as sharp 
cut-off must be exchanged for some ** positive motion ** in the corners as these from a drop cut-off engine. The 
gear. But the various forms of such gearing familiar to range of expansion is from the beginning of the stroke to 
engineers when Messrs. Porter and Allen became acquainted ' about five-eighths. 

with each other, years ago, the slill common three-ported ! There are four valves, as shown in the next Fig., which 
valve, such as is used on locomotives, the Meyer valve with is a section through the steam cylinder showing valve, ports, 
its cut-off valve on the back of the main valve, and kindred and general construction. The two valves at the upper side 
devices, were not adapted to the conditions sought by the of the cylinder are the steam valves; the lower are tlfe 
engineer looking for a good system of expansion. They exhaust valves. The section is, however, horizontal, the 
were simple and inexpensive, and could be used at any valves being set on their edges at either side of the cylinder, 
prac ticable speed of engine; but they did not always give a ' The exhaust valves are so placed as to drain the cylinder of 
satisfactory distribution of steam. They usually produced a any water that may have entered with the steam, or may 
retarded steam supply, a ** throttling " of the steam at the have been produced by internal condensation. Both sets of 
point of cut-off, which 
was not at ali t^uch as 



would satisfy the en- 
gineer familiar with the 
prompt action, and the 
** sharp corners " of the 
indicator diagram from 
the class of engine then 
taking the market. 7'he 
dependence of the 
several parts of the mo- 
tion upon each other 
was another objection 
to these devices, and the 
load which they threw 
upon the governor was 
a fatal defect, as the 
governor was then ar- 
ranged and connected. 
Mr. Allen's invention 
placed in the hands of 
Mr. Porter just the de- 
vice that he needed to 
carry out his idea of a 
fast engine. 
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The Allkn Link. 



valves are so made, and 
set, as to be well bal- 
anced, and so as to be 
capable of having the 
wear taken up when it 
occurs. r h e steam 
valves are provided with 
packing plates,which are 
adjustable by hand, to 
make them steam tight^ 
as wtII as to secure a 
perfect balance. Each 
valve is placed in a 
separate valve-chest, and 
can be independently 
adjusted. Each valve 
opens four ports; each 
is so set, that it is actu- 
ated by a rod in the line 
of Its own centre; and 
all are but little liable 
to either wear or leak- 
age. 

The rock-shaft arm on 



the intermediate rock- 
This arrangement consists of a single eccentric driving a I shaft, seen in the large Fig. between the eccentric and the 
link motion to operate the steam valve, and to work the steam valve stem, assists in securing the quick opening and 
exhaust at the same lime. The link is controlled by a [ closing motion essential to a satisfactory distribution of 
Porter governor, and is so connected and driven, that the the sleam. 

gear may be readily and quickly adjusted by the governor' The features which have now been described, are not 
to any desired point of cut-off. j necessarily distinctive of a **high speed engine." A posi- 

tive motion valve-gear, and a good steam distribution, are 



desirable in such engines, and the first point is, in fast run- 
ning machines, an essential requisite; but the Allen engine, 



The eccentric and link are shown in the above illustra- 
tion. The eccentric is set on the shaft in such a position, 
that its motion is co-incident with that of the crank. The 

link is a slotted curved arm, forming one piece with the I so far as it has been described, may be as well considered 
eccentric strap, pivoted at the middle on trunnions sustained ' a slow as a fast engine. There are some details, to which 
by an arm rocking about a pin set in the bed of the engine. I w^e are now to turn our attention, which are essentially and 
The upper end of the link carries a pin, from which a rod peculiarly characteristic of the class to which this machine 
leads off to the exhaust, which is driven without variable is assigned. Among these points are the strength and rig- 
connections. The link-block is fitted to work in the slot ; idity of parts which distinguish such engines; the great 
of the link, from the end nearest the exhaust rod pin, down nicety of fitting; the excellence of all material in every 
to the point opposite the j>ivotaI point at which the trunnions part exposed to the straining action of inertia, and the 
are set. When it is at the upper end, the throw of the valve , minor but yet important modifications of details to adapt 
is a maximum; when at the lower point, it is a minimum. | them to service in a machine, in which the slightest play in 
As the link*bIock is moved up and down in the slot, the joints or bearings will be certain to make trouble. The 
motion of the valve is varied, and the ratio of expansion 1 bed is of peculiar design and is enormously stiff and solid, 
correspondingly altered. By an ingenious adjustment of a especially in those parts which take the stresses of the re- 
Still more ingenious form of valve-motion, it is thus possible I ciprocating pieces. It is broad and deep, with the line of 
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thrust of piston rod carried close to its surface between the 
guides, and with a box form which gives great resistance to 
forces tending to twist it. 

The steam cylinder is secured to the bed by the end, a 
construction adojiled by Corliss many years ago, and one 
which gives all desirable strength, with freedom from those 
strains which come of connection of two large masses ai 
different and constantly varying temperaiurt'S The whole 
of its exposed surface is covered with lagging to prevent 
loss of heat by radiation. The miin journal boxes are 
made in four pieces, and are set up by adjustable wedges, 
so set as to avoid the springing of the shaft that is some* 
times found to occur with a less effective arrangement, 
"i'he main-shaft journals, and the journals of the crank-pins, 
are made with especial care, skillfully ground to size and 
form, and nicely finished before the engine is assembled. 
The pin is always of ** mild " steel, carefully case-hardened 
to give it a surface that will wear well and will not **cut." 

The provisions for lubrication in such engines are not 
the least important of its details. The engine presents 
some neat devices in this respect which we have not space , 
to describe. \ 



ficing the advantages of expanding the steam. The action j 
of inertia in the moving parts is made by Mr. Porter, the 
means of securing this result. 

At the beginning of the stroke, the inertia of the piston, 
its rod. the crosshead, and to a certain extent the connect- j 
ing rod, all reciprocating parts, causes them to offer a cer- 
tain resistance to the accelerated motion which they are 
compelled to take up. This resistance becomes less and 
less up to about half stroke, the point at which their velo- 
city is a maximum. Passing this point, they are rapidly 
retarded, and this same property of inertia causes them to 
offer a resistance to retardation, which resistance now is felt 
as an impelling force at the crank-pin. Thus, the effect of 
the presence of these heavy masses in the line of connec- 
tion, produces a reduction of pressure upon the pin at the 
commencement, and an increase of pressure at the end of 
stroke. But, in consequence of the varying action of the 
steam producing an excess of pressure at the beginning, 
and a deficiency of pressure at the end of stroke, we may 
combine these two effects, and the result is a comparatively 
uniform load upon the crank-pin throughout the stroke. 

Tins compensation is capable of being, in many cases, 
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One of the most remarkable and interesting of the fea- 
tures, which especially adapt this engine to great speed of 
rotation, and one, the developement of which, in its theory, 
as well as in practice, is due to Mr. Porter, is a peculiar 
adjustment of weight of moving parts to the equalization of 
stresses on the line of journals between the piston and the 
crank- shaft. When the steam is allowed to follow the pis- 
ton only to some point early in the stroke, the ratio of 
expansion being made, as is usual, between three and five, 
the rapid fall of pressure, during expansion and up to the 
end of the stroke, causes a very great variation in the effurt 
exerted upon the crank-pin and other journals. As the 
maximum pressure occurs when the crank is passing the 
centres, and while the work done usefully is, in consequence 
of the slight travel of the piston, very little, and as, at the 
same time, the considerable movement of the pin under this 
pressure causes a considerable loss of work by friction, and 
as it is advisable to secure a uniform effort producing rotation, 
it is evident that it is des>irable to fmd a method, if possible, of 
equalizing the pressure throughout the stroke without sacri- 



[ very nicely adjusted by properly proportioning the weight 
■ of the reciprocating parts. As engines are usually propor- 
! tioncd with a view to strength of parts simply, the piston, 
crossheads, and rods are too light to be of much service in 
this way. Mr. Porter adopted the plan of making hrs pis- 
ton and crosshead of such weight that the equalisation of 
pressures should be the most complete possible, and this 
involved making them decidedly heavier than they are made 
in common practice, even when his engines were driven up 
to a speed which had never been before attempted in sta- 
tionary engine practice. It is evident, however, that at some 
higher speed, the weights of these parts, as proportioned 
for strength, simply, would be sufficient to give this desir- 
able adjustment of the load on the crank- pin. There is no 
reason to suppose that this, which would seem to be a 
natural speed of the steam engine, may not be at some 
future time attained. 

An interesting fact in this connection, is that Mr. Porter, 
although not professionally a mathematician, or educated 
as an engineer, first worked out the relations of these forces 
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by a simple process, and applied his results to his practice, 
and that, subsequently, at his request, a distinguished ma- 
thematician, Dr. Barnard, President of Columbia College, 
attacked the problem by the methods of the higher analysis^ 
and revealed the laws involved, and verified completely the 
work of the engineer. 

The large engraving on page 276, represents one of three 
pairs of engines in use at the Willimantic Linen Company's 
milL They are 1 1^ inches in diameter of cylinder, and 16 
inches stroke of piston; they make 350 revolutions per 
minute. This is not considered a high speed for these 
engines, however. A considerable number of these engines 
have been used in the electric lighting service of large cities, 
to which service they were the first to be adojjted for driv- 
ing large dynamos directly connected. Under some con- 
ditionSj it is found that the weighted governor is too sensi- 
tive, or too much affected by inertia, to give perfect regula- 
tion. For such cases, Mr. Porter has designed an isochronal 
governori which is free from this cause of variation. 

Engines of this class have many advantages, consequent 
upon their high speed; they are, other things being equal, 
more economical in the use of steam; they can be given a 
very much smaller lly-wheel; they have, in consequence of 
the enormously reduced weight of wheel, less friction; they 
• are more easily held to their speed by ihe governor; they 
are less subject to variation of speed between beginning and 
end of any one stroke; and they are usually less trouble- 
some and expensive to connect to the load than slow run- 
ning engines. These advantages are common to all classes 
of engines, as they are driven up to liigh speeds; the class 
here considered is simply belter fitted to realize these 
advantages than the older forms of engines, because they 
are especially designed for high speed. The objection to 
the ** high speed engine/ is the increased risk of wear, and 
of accident due to their rapid motion, and especially the 
risk, that when accidents do occur, as they will now and 
then in the best regulated establishments, they may be 
vastly more serious than with engines working at ordinary 
speeds. The object of the precautions which are taken by 
builders of fast engines, are all directed to meeting this 
contingency, and to making their machines safe againsc 
accident. These precautions are seen to be the strengthen- 
ing, and especially the stiffening, of all the parts exposed to 
the stresses due to the action of inertia in the reciprocating 
])ieces; the adjustment of all parts to each other in such a 
manner as to avoid spring; the use of the best material; 
an affective system of lubrication; and the securing of the 
most perfect workmanship. 

Watt once congratulated himself that he w-^as able to get 
a steam cylinder that only lacked three -eighths of an inch 
of being truly cylindrical; the builder of the *'high speed 
engine" of to-day works to the thousandth of an inch, in 
longitudinal measurements, and gets his cylindrical journals 
estact to the twenty thousandth, |>erhaps to the forty thou- 
sandth of an inch, a quantity which can be detected by a 
good workman. The contrast illustrates well the pro^^ress 
of a century in accuracy of workmanship where nicety is 
required. Such nicety, only, can make a fast running en- 
gine safe; such accuracy does make it safe, and such 
engmes now do their work uninterruptedly, year in and year 
out, and are found to require no more than that ordinary 
care which all engines are expected to receive. 

A Porter- Allen engine, from the '* South wark Foundry,** 
supplied power to the Weston, Edison, and the T horn son - 
Houston Electric Light Companies, at the Railway Exhibi* 
tion, at Chicago, May and June, 1883. 



OUR PARIS CORR£SPONJ}£NCK 



— - B^shfi Admifih^r say^: The English sorrow must go. At 
Frederick, Md,» on Saturdays night, a flash of lightning killed 2cx> of these 
sparrows that were roosting In a tree. 



Taris, August ist, iSS3. 

AMONG th« applicatioeis of electric accumulators* their use as a trac- 
tion power on tramwrajs and raUwrays has rEceiired especial atten^ 
tion in England The different services that they can rcoder have been 
explained by Dr. Siemens and Mr. Ayrton in various lectures, and the 
public lias naturally placed a certain amouat of conlidence m the wofd oE 
these mt'Uttts, I'utilic experiments were made in England some three 
months ago, but without any very notable results. Nolxxiy doiubts, at 
preseotf the po^sibltUy of drawing vehicles with the aGCUtnuIators, but the 
question is, to know whait weight must be used, and the cost. of the elec- 
tric horac^power per hour. 

The company that is working the Faurc Selloo-Volckmar patents, 
under the management of M. PhOlipart, has thought proper to make new 
experiments in France, and a car was run at night on the Paris tramway 
lines* to show the advantages of it for the omnibus company. It is a 
very seductive offer to replace thousands of horses by accuraubtors, and 
in the prevailing ignorance on the question, it is easy to make up calcula- 
tions in favor of electric tniction. This is what M, PhilHpart has done in 
a letter to one of the directors of the omnibus company* and as we do 
not share his iHusions, we shiiU point out the w^eak und doubtful pdoti of 
his arjTumcnt^ We will say at once, that we shall discuss the accumula- 
tors as they are, and not as they may be, for we do not despair of sceifig 
them being further improved* • 

M. PhiUipATt sets out from the fact at the experimeut, that an electric 
horse'powi^r was employed during one hour per ton of the drawn wdght, 
to make a trip of it kilometres, with a machine giving 70 per cent, of 
useful work; he admits that there is a loss of 25 per cent, of electricity, 
both, in charging and discharging, and we Ihtnk this Bgure reasonable. 
A ion of accumulators^ according to him, could give out 30 electric horse 
hours, which we believe a little exaggerated. If the weight of the boxes 
and liquid is considered, not much more than 20 horse- power per ton will 
be obtained. The dynamo machine, which works the car wheels, is put 
down at 3,500 francs for a power of from 12 to 15 horses; the mainten- 
ance and wear are insignificant, as we know; the important point b the 
price and maintenance of the accumu'ators. 

Here we differ in opinion; to give 600 francs per ton ^ the cost of 
accumulator plates of suitable siucs for electric traction, and to ^timatc 
the discarded positive plates at 250 francs per ton, is an indulgence in 
tsoth exaggeratton and its opposite. Copper is now 340 francs per ton in 
this market, and we think the manufactured plates cannot come to 600 
francs. Before putting a value on the used plates, it would l>e necessary 
to know their condition. Neither must it be forgotton that the boxes are 
relatively dear, ^nd wear out very rapid iy. Admitting a renewal of the 
positive plates every four mr>nths, M. Phitlipart concludes that the net 
cost of mainteiiancc would be 535 francs per ton, and with labor, 600 
francs. 

He docs not speak of the patent royalties, nor the wear of the boxes, 
and thinks that the renewal of the plates couM be made, weight for weight, 
which is very doubtful. 

The company that has these accumulators in hand, is selling them at 
present, at the minimum rate of 3 francs per kilo— the divergence, 93^ is 
seen, is sufhcicnt to inspire us with some mistrust of the price of 6qo francs 
per ton. 

The tramway car would be drawn by an electric traction engine, 2 
metres (78 inches) in width, by 4 mttrcs (i§6 inches) in length, with a 
total weight of S tons, of which 3 tons arc for accumulators. In this way 
a power of go horse-power per hour, would t>e available for a total weight 
of 15 tons (traction engine, car, with 50 passengers) during five hours, 
with a reserve of i% horse-hour. Each traction engine would cost 
$2,000, and two would lie allowed for each car, thus we should have an outlay 
of $4 1 000. The tramway cars make eight complete I rips a day, and a t«im 
of two horses only makes two trips, so that^ ac present, eight horses are 
employed lo each car ; not taking into account that they rest one day 
every 6ve, I do not believe that horses and harness cost $4,000, as M. 
Phillipart says, but, at the outside, some $2,40° J there would be, there- 
fore, considerably greater outlay, at first, for the accumuUlor's plant. 
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The estimates for working expenses, seem to us to be somewhat open 
to question ; the steam horse-power hour costs lo centimes, in Paris, and 
not 5 centimes, so that the electric charging of the engine would come to 
20 francs, instead of to 10 francs. The cost of oiling and keeping up the 
dynamo machines, and the traction engines, would be upwards of 5 francs 
per day, per apparatus. As to the figure of 20 francs per day of nmning 
— representing the interest and sinking fund of capital, the maintenance 
of the accumulators, and general expenses— we do not think it at all 
prored. M. Phillipart thus arrives at fixing the expenses of the car, per 
day at 35 francs, but he takes care not to inform us of the present cost of 
the eight horses that he wants to replace. He prefers to play with figures; 
thinks that the supplementary passengers in the traction engine would 
bring in 50 francs per day, and ends with the statement (which, coming 
from him, is not surprising), **l may inen be mistaken as to fifteen francs^ 
mmJ yet drav your car for nothing,** 

Such methods of discussion are not calculated to inspire confidence 
among serious people. It may l)e observed that the esUblishment of 
ricctric traction would cost 250,000 francs per line (?). It would be 
reqoisite to know something more about accumulators before embarking 
in such an enterprise. All we know of them at present, is of results ob- 
tained in the laborator)-. After the failures, in Paris, of steam locomotives, 
and of compressed air and hot water engines, it is rather rash to speak 
about the infallibility of electric traction. We will not dwell any longer 
00 this subject, and let the reader form his own appreciation of the project 
from the ^:nrcs giren by M. Phillipart. 



Tliere is a tendenc}' to increased use of wires of alicon bronze in tele- 
gnpcic and tekpbooic lines, e^iecially in France, Italy and England. It 
X cf K«Be intcmt, therefore, to point out the essential principles of the 
potest of yL Lakzart Weiller, which has been taken out under the title of 
" Mc«£5aEtaoc in Methods of Manufacturing Copper or Bronze containing 
Sucsai.* Masers, that by their mutual re-agents determine the pro- 
'dcxTifx. of BCtalSc sr>!h:m, are pot in the metal while in a state of fusion. 
Tsie Trc*a*"-V: u:Airm. in t^m, reduces the combinations of the silicium, 
•iici dbes crjeLtr.:jei wfth the {x^pptr. 

Tut iirT*:^<tor rerjoooneads the fo^icnring propor ti ons : fluosilicate of 
yxjme, xY^TpstsiA', g^itU in '^jm^a, 600 grams; chk)ride of sodium, 
%^', j^raem 'jartoca^ of vAx. 75 grams ; carbonate of lime, 60 grams ; 
«uc irib» 'iL>rY>£ of ':si^ir2Sk, ^^^ gnaa. The mixture of these substan- 
*jBi *i z^stfii. -'. a yl.-r':jago retort, to a temperature a little below the 
yxx, 'm^i^si '-z^ z^,r^ v> react on one znothcr, 2nd it is then placed in a 
vjyyes or untit. baah, when the combination of the silicium takes place, 

M. '^*rZ^% £nt yjea was to use pbo^)bor-brofize for light electric 
<iubC:w;yxi. ''j^. tJt SAW that that metal, even when it admitted of being 
vfre 'Ira*::. «^ft «ull rerr brittle and bad tempered, under changes in 
•j^nr^'^^T^z^. Tc» 'kfect wa& espcdally noticeable in Italy, where phos- 
;>w>-»ros',ze wires had to l/t given up. Very remarkable results have been 
'>xa;s«erf free: the r-^nr brvnze. and on the same Italian lines, perfect sat- 
aWacExc 'tja b<Kr. expreMed with its introduction. Without ^-ishing to 
Kaiice vxr a:>>:h of thfx/r'siicad considerations, it seems natural to suppose 
that sclxOQ, ;ike pbosphoms, acts on oxide or sub-oxide molecules, which it 
;* djfftc:;!*. to frt^ copper from, and that it sul>stitutes silicide of copper for 
ta«e imp»jritic^, rx f/rings back the metal to a pure state. The superiority 
of ^I:coR is explained by its better adaptability to being worked at a high 
temperature, by its penetrating the metal better, and, consequently, insur- 
ing the indispensible homogenity. It may be said of silicon bronze, that 
it po§sesses the c^ducting qualities of the best copper, with the resisting 
qualities of the best iron, along with this precious peculiarity, that each of 
these advantages may be varied at will, at the expense of the other. 

Applied to aerial lines of telegraph, the present galvanized wires of the 
great lines, 5 jnillimetres in diameter, and weighing 155 kilos, per kilo- 
metre,can be replaced by silicon bronze wires of 2 millimetres in diameter, 
weighing only 26 kilos to the kilometre; while the ordinary steel telephonic 
wires of 2 millimetres diameter, and 25 kilos to the kilometre, may be 
replaced by silicon wires of only 1 1\ millimetre in diameter, and weighing 
8 kilos to the kilometre. Thus the weight of the wires may be reduced to 
a third or a sixth, thereby g^reatly facilitating the putting up of the wire, 



lessening the load on the posts and frames and lengthenini^ the distances 
between them. The 1 1^ millimetre wire gives no bold for wind or ice. 
Distances of 300 yards, with 12 wires, have been tried at Rheims, and it 
was found that the noise from vibrations was less than from steel, thus 
doing away with the use of sourdines. From the reports of the use of 
this metal, especially from Italy, where it has been made on a lai^ scale, we 
are led to believe that it is admirably adapted for aerial telephonic lines. It 
is true it has only been in use for a year, but no fault has yet been found 
with it, and a great many persons in a position to form an opinion, among 
others, the director of the Italian Telephone Co., praise it unreservedly. 

I have already spoken of the plan to form an electrical society in 
Paris, and of the difficulty to understand its utility. The statutes of the 
company which I have now before me, show that it aims principally at 
being an aid society. The committee, among other occupations (Art. 8), 
deliberates and acts on requests for pecuniary aid that may be addressed to 
it; the names of the assisted persons to be kept secret; it is also to keep 
posted as to all vacant positions and places that may be created, that 
electricians at home or abroad could fulfill. It requires a considerable 
modicum of natvet/ to believe that such a society could render the slight- 
est service in France, where from the highest to the lowest, we push the 
spirit of independence to the utmost. Besides, Art. 14, which is as fol- 
lows- " A regulation will be drawn up by the management of the society, 
which will be submitted for the approbation of the Minister of the Post 
Office and Telegraphs,*' denotes an intention on the part of the founders 
to have governmental influence predominate in the society. Under these 
conditions, we can hardly see the benefit that independent electricians 
could derive from such an institution; it would be sufficient to create a 
special bureau in the telegraph department, without at all asking for the 
subscriptions and adherence of electricians. 

At the time of the International Congress of Electricians, in Paris, in 
1881, the question was asked whether aerial lines constituted a danger or 
a defense, in case of storm, for the buildings below them. M. Lartigues, 
who is at present director of the Paris Soci^te G^nerale des Telephones, 
expressed the opinion that the houses on which the posts and bearers of 
the aerial lines are placed, were no more exposed than other houses to 
being struck by lightning. M. Helmholtz, without being so positive in 
this view, recommended that lightning rods should be placed at the 
extremities of the lines, and to put the iron posts and bearers in connec- 
rion with the metallic parts of the houses, and with the earth, so as to 
form a kind of lightning rod. Sinpe that time meteorological observa- 
tions have not shown, as far as we know, that aerial telephonic lines are 
especially attacked by lightning, on the other hand, the accidents on tele- 
graphic lines have been very few. Still, there are many people who are 
afraid of using the telephone during a storm. With the design of reassur- 
ing these persons, M. Bede made some experiments at Brussels, during 
the great storm of June 30th last, which we believe it useful to give a 
short account of. Placing the telephone at his ear, he heard a continuous 
noise, like that of a carriage; louder sounds were heard, however, at every 
moment, which he likens to the bursting of oil bubbles at one time, and 
again to a drop of oil falling on a red hot metal plate. This phenomenon 
came suddenly and well defined at each flask of lightning, and seemed to 
precede it, as far as can be judged when the impressions of hearing 
and sight have to be relied on. These same ''crackings" have been 
observed when there was no lightning, but then they were weaker. 

During the storm some 600 falls of the electric alarms were observed 
in the Brussels central office, especially in the direction where the light- 
ning fell. Still, not a single telephonic apparatus was put out of order, 
not a single one of the 600 lines were made unserviceable, and not a house 
or a post was struck. There were only some ^Mtfks at the lightning con- 
ductors, and the alarms in the central office. 

It would be interesting, as a study of atmospherical electricity, to 
compare these effects with those produced in the telef^one by the aurora 
borealis. 

Observations made last year, by M. de Lalagade, have shown that 
in the latter case, somewhat similar sounds to those pointed out by M. 
Bcde were heard. The practical conclusion to be drawn from these ob- 
servations, is, that there is no danger whatever in using the telephone, 
even during the greatest storms, but doubtless forther trial must be had 
before this view will be unreservedly accepted. 



\ 
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M. Divers has been led by an examination of the reactions occurring 
in the Leclanche battery to propound a new theory of thera. W^hcn the 
hydrochlorate of ammonia is made to act at the same time on the zinc and 
binoxide of maDgancse, hydrogen and ammonia are liberated, and the 
solution is charged with zinc and manganese ; the liquid deposits a brown 
substance on contact with the air. It is also ascertained that the binoxide 
is coated w#h a compound of zinc and manganese, that is soluble in the 
hydrochlorate of ammonia. In the battery^ we have, first, the primary 
action^ just spoken of ; then, a secondary action, which polarizes the bat- 
tery and gives rise to a compound of zinc and the binoxide of manganese. 
The depolarization is next due to the action of the hydrochlorate on this 
compound. There is a liberation of ammonia, and formation of binoxide, 
and of chloride of manganese at the same time, as a combination of zinc 
and hydrochlorate of ammonia. We do not believe it necessary to pursue 
the subject further, which is of interest to savants only. 

In concluding, I believe, it is worth while to mention an experiment 
that has been lately made in the workshops of the Paris Compagnie 
Klcclriquc, with a machine, which has some novehics, introduced by M. 
Gramme^ an effective power of 31 horse was electrically transmitted^ the 
power was measured on the breaks, the generating machine took 48 horse, 
which gives a practical product of over 64 per cent. I confine myself to 
mentioning the fact, as I trust to send you exact details shortly. The 
electro-motive power was about 900 voHs, and the intensity 30 amperes. 

Ph. Delahaye. 



FI^OM OUIi SPECIAL CORRESPONDENT, 



To iki EdiUir&fthi Electrician : 



Vienna, August 5th, 1883. 



DEAR SIR: — A short walk from the city through the promenades 
and drives of the park, leads to the ** Rotundc,*' the fine looking 
permanent building in which the coming International Electrical Exhibi- 
tion is to be held. The exhibitors being very much behindhand with 
their exhibits, the opening had to be postponed until August i6th ; there 
arc, therefore, at present, very few exhibits in place. The general 
arrangement of the exhibition, however, presents some points of interest. 

The centre of the building is covered with a huge dome, the inside of 
which is to be illuminated with a large number of arc lights, arranged in 
circles, one above the other, the whole having the appearance of a huge 
electrical chandelier. Directly under the dome, and surrounded by trees 
and shrubs, is a fountain arranged in several circular cascades, to be illu- 
minated with electric lights, from the inside and outside. In one end of 
the galleries, surrounding the dome, is a library and reading room con- 
taining works on electrical subjects only. Next to the library are several 
scries of telephone rooms, in which arc a large number of telephones 
connected with the opera house, theatres, and several concert halls in 
the city. In the other end of the galleries is built a small theatre, which 
\% to be lighted entirely with the incandescent light, to show its advan- 
tages in producing certain stage effects. Among other attractions, is a 
series of illustrated lectures on subjects pertaining to electncaJ science, to 
be given in this hall several time^ a week, by distinguished electricians, 
among whom are Sir Wm, Thompson, and Sir Wm. Siemens. 

In one of the galleries is a scries of rooms, decorated in various 
styles, representing the different rooms of a house, to show the applica- 
tion of incandescent lights for interior illumination of dwellings In the 
courts, between the dome and the galleries, are the boiler house, a build- 
ing for illustrating the transmission of power by electricity, a small 
theatre, and the accumulators. 

An electric railway connects the exhibition building with the hone car 
lines and elevated railroad. The rails are used as conductors of the cur- 
rent, and to avoid accident to horses and carriages at the street crossing, 
the rails at that point are insulated from the others, the current being 
conveyed by conductors under the rails, the momentum of the cars carry- 
ing them over the crossing Another interesting feature of the exhibi- 
tion, showing the application of electricity as a power, is the transportation 
of the coal from the railroad depot to the boiler house over a portion of 
the building, by wire rope carriers driven by electric motors. 

Carl Hering, 



THE SOUTHERN EXPOSITION AT 
LOUISVILLE, 



LouisviiXE, Ky., Aug« 23, 1883, 
Td the Editors &f The Electrician : 

Possibly the most attractive feature of the great Southern Exposition 
at Louisville, Ky-, is that of electric illumination and of electric trans- 
mission of power. The Edison Electric Light Company, of New Vork, 
are under contract with the Exposition Company to light the main build- 
ing, a structure yaxh an enclosure of about 500,000 square feet. This 
company is to furnish 4,600 incandescent lamps of sixteen candle power 
each, for which it receives five cents a night for each lamp, or $23,000 for 
too nights. In order to do this, they have installed a plant, embracing 
fifteen dynamos, capable of furnishing 300 lights each. To drive these 
machines are a Corliss engine of 500 horse-power, three Arm ingt on- Simms 
engines, same as used by the Edison company in its famous New York 
plant. 

The Edison company claims that it is not an exhibitor, being under 
contract to illuminate the building, and, therefore, it has made no attempt 
at elaboration of fixtures and surroundings. It would not be fair to 
criticise the success of the lighting of this vast space at present, as the full 
complement of lights have not yet been placed The value of this plant, 
including cost of construction, is said to exceed $75,000. The incandes- 
cent light in the art gallery, which is an annex situated some 300 feet 
from the main building, attracts attention. 

At the present time there is but one electric light company as an 
exhibitor. The United States Electric Lighting Company, of New York, is 
making an extensive display of its machinery for the production of both 
arc and incandescent tight, and the electrical transmission of power. By 
the tern^ of the contract between the Exposition Company and the Edison 
company, no arc light is permitted within the main building, and, therefore, 
the United States company's exhibit of arc light is confined to one of the 
annexes, and to general illumination about the main building. This 
company exhibits one arc machine with a capacity of 50 lamps, or 100,000 
candle power. 

Another electric light company, the Jcnney, of Fort Wayne, Ind., has a 
contract with the Exposition Company for lighting the immediate exterior 
of the main building, and Central Park, which is adjacent. This company 
has been doing business but a short time. It receives 35 cents per lamp 
per night for 75 lamps, which number is furnished by five dynamos, with 
a nominal capacity of twenty lamps each. 

In the matter of electrical transmission of power, the Electric Trans- 
portation Company is making a grand success, having constructed a rail- 
way around the park nearly one mile in length. This is the same exhibit, 
however, that was made at the Chicago Railway Appliance Exposition, of 
which some account has been given. There is this difference, however, 
between its exhibit at Chicago and the one made here: the former was an 
elevated railroad, so to speak, while this is a veritable railway on the 
ground, its track being of the same construction as that of an ordinary 
narrow-gauge railway. In addition to its engine, it draws two coaches with 
a capacity of fifty adults. For the propulsion of this railway train, a 
Weston motor of 16 horse-power is used with perfect success and great 
economy, since, at no time, is there a demand for more than five or six 
horse-power to drive the train at the rate of twenty miles an hour. The 
gearing, however, Is constructed to give a speed of twelve miles per hour. 
This railway is certainly a complete success, and serves to show the great 
possibilities of the early future. Hundreds of persons are daily carried 
around this beautiful park at lightning speed with an unseen hand, and 
apparently without the aid of any power whatever. 

The American Electric Light Company is preparing to make an 
exhibit of its sptem of illumination. 

The Southern Exposition, when all these electric light companies have 
their machinery complete for performing their respective parts, might well 
be called an electrical exposition. Yet all its departments are so com* 
plete and of such magnitude as to make this exposition far superior to 
anything of the kind ever produced in this country, excepting only the 
Centennial of '76, F. L* 



^s^ 



THE ELECTltlCIAN. 



THE UTILIZATION OF THE WIND FOR PRO- 

DUCJNG ELECTRICITY FOR THE SUP PL Y 

OF CITIES, TOWNS, AND VILLAGES. 



A CORRESPONDENT of the London EkctHcal Review gives the 
following suggestions on the above subject : 

To employ the power of the wind and the tide for the production of 
electric energy, has often been spoken of, and is now occasionally talked 
about. There may be better plans than those I am about to submit to 
you. I have never seen but one plan for utilizing the power of the sea. 
It is the irregular force of both wind and tide that has to be overcome to 
make either practicable for the purpose of driving dynamos or magneto 
electric light machines. 

There is, at the present time, a number of windmills to be seen in 
different parts of the country, especially in Kent, for the purposes of 
turning millstones and pumping water. 

At first sight it seems that nothing could be more easily and cheaply 
erected than such a contrivance for the purposes of electric generation, 
and this would be so if the wind always blew with the same force ; but as 
it does not, this falling off in wind pressure forms one of the greatest ob- 
stacles in using the power of the wind for the driving of generators of 
electric energy. 

That there is a very large amount of power generated when there is a 
moderate breeze blowing, is proved by seeing three or four pairs of mill- 
stones driven at the same time in a single mill. 

There is a mill situated between Ramsgate and Pegv^-ell Bay that 
drives four pairs of millstones, and )'ields, I believe, about twenty-four 
borse-power. There is also another mill of a similar kind, situated near 
the estate of Sir Moses Montifiore, on the East Cliff, Ramsgate, of about 
twenty borsc-power. 

Those mills, and the cliff's with the sea beneath, suggested to me 
several years ago how easily and readily power might be obtained with 
great constancy for the driving of electric generators. I will, therefore, 
lay before your readers the plans that suggested themselves, and the way 
in which they could be carried out to a practicable and, I believe, a profit- 
able issue, at or in any place where the land stands high, or near the sea, 
or in close proximity to a water stream. I'lan i: It would be necessary, i 
in the first place, to construct a reservoir at the bottom of a clifT, lo be 
filled with water when the tide was high. At the top of the cliff could be 
dug another reservoir. This upper reservoir would be filled with water 
pumped up from the lower reser>'oir by means of wind engines, and by 
ettber centrifugal or reciprocating pumps, Thus the water would be lifted 
Kttle or much, just as the wind blew, to be allowed to fall again through | 
pipes and drive suitable turbines, and those turbines again driving the I 
electric generators. It would be also advisable to have a suitable steam • 
engine for occasional pumping when the wind did not blow. By the 
above means a constant source of power would be supplied. At times, 
when the wind blew more than usual, there would be much more water 
pumped up, and, therefore, the upper reservoir should be much larger than 
the lower one, as the lower reservoir could be filled ever>' high tide, if 
fr^nd nece*.sary. Thus the electric energy could be used either direct 
from the machine, or stored in accumulators, or the two used together 
during night. If a small stream of uaier was near, it could be employed 
to fill the upper re*;cr\oir, or tr; assist in keeping it filled. The water, as 
it fell fr^/m the upper lo the lower reservoir, uould l>e constantly pumped 
up again, and thus the irregular force of the wind might be utilized in 
bringing ab^jut a very constant available force, which is so necessary 
either for the utili/injj of electricity direct or for the charging of storage 
batteries. 

Plan 2: In i-olatcd places, or other\^ise, where a reservoir < ould not be 
constructed, wind power might be utilized thus: Erect a wind en^'ine or 
two, and by this means raise a weiglit (>ay a large iron case, filled with 
either sand, or stones, or earth i, or it might be s^^ made that it coiild have 
iron weights packed in. This weight might be int rcascd to many tons, 
depending upon the horse-power required out of its descent. This weight 
must be so arranged that it can be lifted through a given height, and 
when driving power is required, by allowing it to descend ; its falling 



power could be given out by means of a chain, or rope, suitably attached, 
so as to drive a dynamo machine and be used direct, or for the charging 
of storage batteries. By this means, it appears to me to be practicable 
to utilize an irregular natural force and bring about a constant force. 

I feel that many will say that this is a very primitive way of going to 
work ; nevertheless, it is a means of utilizing those natural forces so often 
Ulked of for the production of electricity. A. Jj»jABMAlf. 



ELECTRICITY FOR A HORSE. 



ii 



ABOUT three weeks ago you had an item in your paper telling 
about a new scheme for curing balky horses. It was an electric 
battery to be placed in the buggy, with wires running to the horse's bit, 
and when the horse balked, the instructions were to touch a button with 
the foot, when the electric current would go to the horse's mouth, take 
his attention from his balkiness, and he would get along all right. Do 
you remember such an item?" 

The editor scratched the bald spot on his head, looked wise, and said 
he did remember something about it, and asked the visitor if he had 
purchased a battery and tried it. 

** Tried it ! *' said he, as he picked up one of the crutches and fixed 
the splints on his sprained arm. *' Yes, sir, I tried it, and it is a wonder 
that I am spared to come in and maul you. I live out near Eagle, and 
have got an old mare that has been balky off and on for sixteen years. 
I read about that battery, and sent to Chicago and got one, and rigged 
it up in the bottom of a wagon, and fixed the wire in the bit just as you 
said. One morning, about a week ago, I hitched up the old mare to take 
a few cans of milk to the cheese factory, and I was afraid that she 
wouldn't balk so I could cure her. Well, I got almost to the cheese fac- 
tory, and the old mare balked. I touched the button with my foot, and 
I could see that the old mare got the shock, because she stuck up her ears 
and shook her head. Just as I stepped on the button again, to give her 
the second dose, she switched her tail around and caught the wire, which 
was quite slack, and wound it around her tail about four times, and my 
foot was on the button. Oh, how she kicked. I forgot to take my foot 
off the button, in the excitement, and kept the electric current going, and 
the air was full of htels and pieces of wagon, and milk cans, and me. 
She seemed to have the strength of a hundred horses, and it seemed to 
me as if the whole conveyance, horse and all, went over the trees as 
though carried by a cyclone. I and the wagon came down first, and then 
it began to hail milk cans and rain milk, and the old mare stood there 
^iih the copper wire wound around her tail, kicking and pawing milk cans 
and tipping pieces of wagon on me. The boss of the cheese factory got 
me by one leg and pulled me out of the wreck, and one of the neighbors 
got hold of the battery and pulled the wire off from around the mare's 
tail, and she went to eating grass, and drinking some of the milk that had 
collected in a hole in the road, and they got me home, and I have been 
in bed ever since till this morning. I came in on the train to see what 
you would give to settle. I don't want to be hard on any man that is 
struggling along to build up a business, but it does seem to me there 
ought to be a res|X)nsibility somewhere for such outrages." 

The editor looked wise some more, and finally told the man that if he 
had not paid a royalty for the use of the electric balky horse persuader, 
he was liable to be arrested by a United States marshal and taken to 
New Jersey for trial on a charge of infringement on a fkatent, and that 
it would cost him thousands of dollars. — Peck*s Sun. 



rot say>:- The London iMmct notes a very important new de- 
parture in medical science. Dr. De Wattenlle has been appointed phys- 
ician, at .^t. Mary's Hospital, to the electro-therapeutic department. In 
other words, the most progressive and successful of the smaller London 
hospitals has. after a long struggle, elevated electricity as a medical agent 
into the sphere of accepted and acknowledged science. The experiments 
of Dr. de Watteville with electricity were for a long time derided by the 
medical faculty, but now he is accepted as one of the hi^est antborities 
in all nervous diseases. He has been ten years in ^r^^^^^M^ tbi» 
result. 
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THE NOTHOMB LAMP* 



nPHIS incandescence lamp is distinguished from its predecessors by 
the nature of the incandescent filament and the mode of manufac- 
ture. This filament consists of cellulose carbonized in a carbureted 
atmosphere which impregnates it with carbon. It is one millimetre wide 
and i^ths of a millimetre thick; its length depends on the luminous in- 
tensity required. The atmosphere of the globe of glass in which it is 
inclosed consists of azote, hydrogen, or any other inert gas. 

The filament is fixed to conductors by means of a special kind of 
cement, composed of a mixture of spongy platinum and an organic sub- 
stance, molasses or sugar, which on carbonizing forms carbon of very 
close texture and great consistency. The duration of the lamp, accord- 
ing to the experiments made, should be from 800 to 1,000 hours; the 
luminous power 30,. 50, or 100 candles; there are thus four types. A, B, 
C, and D, which work with currents of from one to three amperes, and 
electro-motive forces of from 45 to 100 volts, according to the luminous 
power. 

By calculating the expenditure of energy corresponding to these con- 
stants and comparing it to the luminous power, we see that the Nothomb 
lamp, like all the incandescence lights, gives a light of from 250 to 300 
candles per horse-power of electrical enei^. 

The type, D, of 300 candles, has three filaments, it requires 100 volts 
and nine amperes, or 300 volts and three amperes, according to whether 
the three filaments are coupled in series or parallel. While adopting the 
horse-shoe form of filament, the inventor acknowledges that the best re- 
sults have been obtained from the spiral ones. The same effect has been 
noted with incandescent conductors formed of spirals of platinum wire, 
which require a smaller amount of electrical energy to bring them to a 
certain degree of incandescence when they are coiled into a spiral than 
when they are straight or merely loop-shaped. It is probable that the 
difficulties in manufacturing the spiral carbon filaments alone prevent 
their employment for industrial purposes, for they would effect a real 
economy of motive power, a most important point in electric lighting by 
incandescence. 



Execution by Means of Electricity. — An English con- 
temporary reports, thafSir W. Harcourt was subjected to some consider- 
able amount of questioning in the House of Commons, the other night, 
as to the r^ent unfortunate circumstances attending the execution of a 
man named James Burton at Durham last week, the facts of which were 
reported in the daily papers. Mr. Cowen asked the Home Secretary 
whether ** some more scientific mode of killing criminals by electricity or 
poisoning could not be adopted," in place of the ordinary procedure as 
entrusted to the hands of Marwood at the present time. This matter has 
been the subject of some considerable discussion and thought at different 
times, and we believe that numerous devices for despatching criminals 
rapidly and painlessly have been invented, but up to the present they do 
not seem to have emerged from the laboratory stage. In all probability 
capital punishment will be abolished before electricity is summoned to the 
aid of the executioner. 

Wauschaff, of Berlin, has lately made a piece of apparatus 

for registering earth currents. It consists of a very delicate galvanometer 
inclosed in a case, with a clockwork arrangement for moving a photo- 
graphic plate steadily downwards. A fine ray of light is reflected on to 
the galvanometer mirror by a total reflection prism, and is focused on the 
photographic plate. The speed of the movement of the plate is 80 mm. 
per hour, thus allowing variations from minute to minute to be observed. 



* Fkom London Eltetricai SevUto. 



SPARKS. 



The patent interference case of N. S. Keith, of the Ameri- 
can Electric Storage Company of New York vs. Charles F. Brush, of the 
Brush Electric Company of Cleveland, O., has been decided in favor of 
Brush. 

A Curious Defense Against Thunderbolts. — In the French 

villages in the Province of Quebec, upon the front door of the houses of 
the habitants is inscribed: " Arretez, le sacre coeur ote Jesu est avec moi,*' 
which the devout people consider an infallible defense against lightning. 

Prof. Harris, of the Concord school of philosophy, says: 

" That which should be continued by its environment might be still finite 
if it would arrive at an environment of a different kind, which did not con- 
tinue it." And right in the face of this statement the telegraph operators 
struck. 

A TIPSY YOUNG GENT, hailing from San Diego, while stagger- 
ing through the streets of Los Angeles one night recently, was consider- 
ably confused at the number of electric lights visible, and managed to 
blurt out: " How many blamed moons do they have in this country any- 
way ? ^^—-Stmi' Tropic. 

In the patent interference case of Weston against Sawyer and 

Man, of New York, involving priority of 'invention for improvement in 
the art of manufacturing carbon conductors for incandescent lamps, the 
Examiner of Interferences has rendered a decision awarding priority of 
invention to Weston. 

The Board of Examiners in-Chief of the patent office has 

rendered a decision, reversing a former decision of the Examiner of Inter- 
ferences, and awarding priority of invention to Thomas A. Edison for an 
" incandescent conductor for an electric lamp formed of carbonized paper." 
William E. Sawyer and Albin Man contested Edison's claim. 

— — In A LETTER to the Tribune^ describing Krupp's great estab- 
lishment at Essen, Mr. Robert Porter states: ** The establishment has its 
own water and gas works, and besides the electric lights there are nearly 
25,000 burners. The firm have their own chemical laboratory, photogra- 
phic and lithographic establishment, printing shop and bindery. There 
are about 50 miles of telegraph and 35 telegraph stations belonghig to the 
establishment." 

The BEST METHOD of treating clear glass globes, to cut off 

the glare from arc lights, is to paint them with a mixture of white zinc 
and turpentine ; under no circumstances use either white lead or any oil. 
By varying the proportion of the zinc, the preparation will slightly ob- 
scure the globe, or make it dead white. Whiting and glue is frequently 
used for this purpose, but it is fit only for .inside lamps, and cannot be 
put on as evenly as the zinc. This mixture is suggested for skylights and 
greenhouses. 

*' Is THE MAN MAD?" *' No, the man is not mad." " Then 

what makes him yell so?" 'MIe is talking to a man a mile away.'* 
"Through that little instrument?" ** Yes, through that instrument of 
torture called a telephone." *' Will he make the man a mile away hear ? " 
* ' Certainly he will. But he could do it just as easily by yelling out of a 
window." "Why, does not the telephone work?" ** No, it does not 
work; the man using the telephone works; jot that down in your mem." — 
Hartford Post. 

Nature says: — The telegraph has made another step in advance 

in China. It has had the honor of being mentioned in a memorial to the 
throne. Li Hung Chang recently mentioned, in a report to the Emperor, 
that he received certain information by telegraph. And, more wonderful 
still, that mysterious and awe-inspiring document, an Imperial decree, 
written with the vermilion pencil, has actually been despatched by tele- 
graph — for the Viceroy of Canton reports recently, in a memorial, that a 
decree had been conveyed to him in this way. 
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An ELECTRICAi. OMNIBUS was recently tried on the Cour de 

Carrousel, Paris, before M. Cochery, to prove the facility with which this 
sort of carriage is handled^ in spite of its immense weight* The trial, 
which look place in the busiest hours of the day, attracted much notice 
from the passers-by, and was generally deemed satiiifactory* 

M. Mermet has recommended, in the Chmmque IndmtrUlU^ 

the use of nickeJ crucibles instead of silver, in chemical manipulations. 
They are slightly attacked, it is true, by melted potash, but silver itself is 
not indifferent to this action. They cost, at first, much less than silver, 
and, moreover, they have the great advantage of melting at a higher tem- 
perature. It often happens, in fact, that inexperienced chemists raett 
their silver crucibles in heating them over a gas lamp ; such an action is 
not to be feared with nickel crucibles. 

During a recent shower the lightning struck a dwelling house 

in Norwich, Conn,, not, however, doing serious damage to the building. 
In leaving the house the electric fluid leaped across an interval of a foot 
to an iron service pipe, which protruded through the basement wall, and 
to which a small hose is attached for sprinkling the lawn. Thence it 
passed along the pipe, through the house and under the ground, to the 
street, 75 feet distant, where it burst the main pipe in a half dozen or more 
places in a distance of 150 feet, cutting off the water supply of the entire 
neighborhood, 

Revui Scienti/ique reports,that the Chevalier Frederic Franchetti , 

engineer at Leghorn, has referred M. de Parville to a curious passage in 
Galileo's ** Dialogues *' touching a possible eaily origin of the electric tele- 
grapE. In the dialogue Sagrado says, that he calls to mind a man who 
wanted to tell him a secret which would give him the power* by means of 
a certain sympathy of magnetized wires, to speak to any one two or three 
thousand miles oflt. The bargain, however^ fell through^ as the inventor 
would not try any shorter distance, and Sagrado declined to go to Cairo or 
Muscovy to try the experiment 

An English paper states, that on one of the telegraphic systems 

in France, a modification of the Blake transmitter has been introduced. 1 1 
consists in replacing the microphonic system of Blake by a system com- 
posed simply of a ring of cork, behind which is placed a grill of live car- 
bons, of which two are fixed and three movable. By this method very 
satisfactory results have been obtained » these micro-telephones having 
worked for nearly a year without requiring once to be touched. M» E, de 
la Bedoy^re advocates the employment of the cork membrane, which give*i 
much greater clearness to sounds and speech than the deal disc. This as* 
sertion is supported by numerous experiments which have been made with 
membranes of various kinds, 

-— — An ENGLlstiMAN, traveling around this country, relates two of 
his experiences, which are of interest to many of our readers. In journey- 
ing from Boston to New York, he traveled from Fall River to New York 
on the steamer Pilgrim, which is illuminated by the Edison lights. After 
an enthusiastic description of the steamer, he said :— *The air is good, and 
this is due, in part, to the fact that the use of the incjindcscent electric 
light in all parts of the ship leaves the atmosphere u neon laminated by 
those vapors and impurities which are thrown off from lights produced by 
combustion. And the incandescent light is so convenient \ You enter 
your stateroom, turn a little key in the bracket on the wall, and — presto I 
the place is filled with a clear, white light. This is very different from 
the experience you have sometirnes had when your last match failed you, 
and you had to wait for light until the servant responded to your 
summons. The effect of the electric-arc lights on Brooklyn bridge, 
whilp entering New York harbor, is thus described: — As we steamed 
toward the city the flash of a gun from Castle William, the heavy report 
and its echoes, and the slow descent of the national ensign from the tall 
staff on Governor's Island marked the hour of sunset. Suddenly the 
electric lights on the great suspension bridge, beyond the island, flashed 
into brightness in rapid succession, forming a brilliant arch across the 
river, and seemingly just above the island. I am tempted to call it a fairy 
spectacle, but the expression is trite. 



An experimental tower, to be used for testing the availa- 
bility of the electric light in light-houses, will be erected shortly at the 
light'housc depot at Tompkinsville, S. L 

The following is the tenor of the French ministerial decree, 

laying down the programme of the competition for the Volta prute in 
18S7 -.—Whereas at the commencement of this century the Volta pile was 
looked upon as the most admirable of scientific instruments, by means of 
which, with or without the assistance of new sources of electricity that 
have been discovered later on, electricity has given to the applications of 
heat the highest temperatures, to those of light foci of an intensity that sur- 
passes the intensity of all artificial lights, to the chemical arts a force which 
becomes useful in galvanoplastics and in the working of metals, to physi* 
ology and practical medicine instruments of great efficiency ; whereas it 
has brought into being electric telegraphy and telephony ; whereas this 
pile forms the most delicate, and in some respects, the most powerftil me- 
chanical agency, and has become, or seems likely to become, the most 
powerful of industrial agencies ; and whereas it fs thenceforth most essen- 
tial that the scientists of all nations should be called upon to compete 
together in developing the most useful applications of electricity ; the 
Minister of Public Instruction and Fine Arts orders as follows: (i) In 
December, 1887, will be awarded the prize of 50,ooof., founded by the 
decree of June it, 1882, in favor of the author of the discovery by which 
electricity is to be made economically available for one of the following 
purpi>ses, viz., as a source of heat, of light, of chemical action, of me- 
chanical power, as a means of transmitting despatches or of treating dis- 
eases : (2) Scientists of all nations are to be eligible as competitors ; {3) 
The competition is to remain open until June 30, 1887 ; {4) The Minister 
of Public Instruction is to appoint a comraittee to examine the discovery 
specified by each of the competitors, and to ascertain whether it complies 
with the programme of the competition ; (5) The report of this committee 
is to be published in ikiz Journal OJicieL 

The Boston HeraU says: It is proverbial that discoverers of 

valuable inventions rarely reap the profits of their own genius, and there 
came near being a forcible illustration of the rule, in this city, the other 
day. Some six months ago an humble electrician in this city, devised a 
couple of chemical batteries which, he claimed, were superior and cheaper 
than anything which had been heretofore produced in the electrical branch 
of science. One of them was a gravity battery with a closed circuit, cal- 
culatctl to worlc all kinds of telegraph lines, fire alarms included ; and the 
other was a carbon battery, intended for railroad and other signals, 
annunciators, telephones, electric gas lighting, etc. The attention of the 
Western Union officials in New York was called to both inventions after 
they had been duly patented, but they treated them with apparent indiffer- 
ence. In the meantime the inventor formed the acquaintance of a well- 
known ex-city official, who in turn consulted a prominent bwyer and 
expert in electrical matters concerning the inventions, They realized at 
once that the discovery was a valuable one, and immediately a small com- 
pany was organized for the manufacture of the batteries. The gravity 
battery was discovered to be so superior and economical that it was imme- 
diately adopted, to the almost total exclusion of others, by the fire depart- 
ments of Boston, Soraerville, Maiden, Medford, Ljmn and Providence, 
and it is also undergoing satisfactory experiments in New York and other 
cities. Furthermore, during the same period, it was tested for general 
telegraphic purposes, and found to be so superior, both in a working and 
saving sense, that the Western Union Telegraph Company suddenly began 
to take not only a lively interest in the matter, but undertook to buy out 
the whole company. The carbon battery had in the mean rime been sue* 
cessfully developed, and adopted for signaling purposes on many of the 
leading railroads of the country, and by one of the leading electrical gas 
lighting companies. Without realizing the value of his discoveries, the 
inventor came near selling them out to the Western Union, and if the 
company had been successful in its negotiations it would have secured in 
the gravity battery, for a mere song, an invention which an expert elec- 
trician has estimated would be a saving on battery account of nearly 
$1,000,000 a year. Pending the consideration of terms, the telegraph 
company is using the battery in an experimental way in New York, and 
the discoverer is dreaming of palaces and marble halls* 
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The sc^ecity of c&ntlbmen at a neighboring summer resort 

was so apparent that a Boston lady telegraphed to her husband: '* George, 
bring down a loi of bcaus for the hop this evening." Thanks to the Iclc- 
graph manipulator, George arrived with a **pot of beans/ '—^w/a^* 
Courier. 

— - All ok Account of thl Operators* Striice^ — To illustrate 
7]Hgp easily any one can be a telegraph operator, the Philadelphia Nnm 
J^^Kft these as specimens of the way messages are transmitted at one 
Western Union oflSce in that city: " 60 Antcrs Hotel " for'* Planters' 
Hotel;" ** A. L. Legpenny " for *' Allegheny;" " Dr. Excelsior, No, 34 
South 3d street/' for *" Drexel & Co /' *' <"og in paste** for "*Come in 
haste;** '" bb Casco. Phila/' for '* R P. Car Co.. Fhila ;'* *' Elbow car' 
for *' E. L. box car/* Among the blundering despatches of the strike was 
one sent by a Long Branch hotel keeper for five hundred loaves of bread 
and two hundred pournfs of coffee. It was replied to by a brief message: 
" Will send your bread, the coffee is on the way/' The despatch as sent 
read: " Vour brother is dead, the coffin is on the way/' It is added that 
a hearse waited at the Long Branch railway depot that night, and the 
inn-keeper*s family were there, in two carriages, in half mounting, 

Articles of incorporation were filed, Aug. 22d» with the 

Secretary of State, at Albany, of the Electrical Conduit Construction 
Company, with a capital stock of |i, 000,000, divided into 100,000 shares, 
Ihe incorporators are H. W. Pope. Vice-President of the Manhattan 
District Telegraph Company, of New* York; A. B* Chandler, of the Ful- 
ler Electrical Company, of New York; H. W. Fairbanks, Superintendent 
of the Postal Telegraph Company; C. A, Brown, Manager of the Western 
Electric Company; S. F. Kneeland, of New York; Prof. Elisha Gray, 
and D. N. Hurlbut, of Chicago. The object of the company is the con- 
struction of underground telegraphs and telephones, which, under the 
patents owned by the company and endorsed by the most eminent and 
practical telegraphers, can be done with greater economy than by any 
device yet known. The inventor is D. N. Hurlbut, a weU-known telegra- 
pher, of Chicago. 

» Whilb an organ grinder was turning out discords on Fifth 

Avenue, with an evident purpose of compelling those who '* know the 
value of quiet and happiness " to hire him to move on, the financial agent 
of the concern climbed a telegraph pole and broke his cord. If the tele- 
graphers' strike had been unanimous, no one knuws how long the monkey 
would have resisted the invitation to come down and have the '* missing 
link" (in his chain) repaired, but in climbing around the cross bars, he 
made a cross from one wire to another, and was evidently much disturbed 
by the succession of shocks which he received. His feelings may be 
expressed in a revised version of the old rhyme ; 
If I lun Darwiu> granpa, 

Wby then, don't you se« 
Tbftt what's a »hock to mflu Aud bcaat 
la a double ebock to m«. 

Feeling that it was no place for him, he came down as willingly as 
Davy Crockett's coon. 

The ViCKSBURC (Miss,) AVra/*/ records a remarkable death by 

lightning at Point Coupee. Mr. George Claiborne, postmaster at that 
pLace^ startetl the other evening for a steamboat at the lauding, followed 
at a short distance behind by two negro men on mules, carrying the mails. 
When nearly to the b<jat he was seen to fall to the ground suddenly, be- 
neath a white blaze of light tliat hovered around him for an instant, and 
the two negro men at the same time were hurled oif theit mules to the 
ground. Those on the boat who witnessed the phenomenon rushed 
ashore, and, almost at the same moment, the two negroes recovered their 
feetj and came up to where Mr. Claiborne had fallen. They found htm a 
corpse, black as ink all over. An examination of the body disclosed the 
fact that the electric fluid had penetrated tlie body io two currents, pene- 
trating his right and left breasts respectively, and making two apertures 
where they entered, as bullets would have made. A lot of silver coins in 
one of his pockets were melted and fused together. The sun was shining 
in an unclouded sky at the time. Some weeks ago two men were simi- 
larly killed under a tree at Bay St, Louis, being struck dead by lightning 
while the sun was shiniog. 



BUSINESS ADDRESSES. 

B^lu* A 2&lui, Manufacturers of EUctrioal and TdecrApb IiuitniiueDti, 

Battery Suppliea, 108 Liberty Stre«t, New York. 
Bradford, C, Solicitor of Amerioan tind Foreign Patent*, 16 k IB Uubb&rd 

Block, eoruer WuhiDfton and Meridian Streets, IndlanapoUs, Xnd. 
Boraap, W. H,, Da via k Kidder's Elootrio Machines, 25V Weat 27th Street, 

New York. 
DciWf George Q., Telecraph and T«1«phone Polei; Pins uid Bnoketa* 

painted and plain* North fippiov, N. H« 
FairnLan, Junei F,t Tdephoae, Telegraph, and Eleotrio Liihi Suppliei, 

aod Apparatus, Inreutor'i InjititutOt Cooper Union, New York City. 
Pearee Bu Jonea* Telegraph and Etootrioal loairumentfl and Sup plies. 

«H A 66 John Street, New York. 
Pride, Frsdeicli & Kyle, Telegraph »iid TeltpboD* Lioe Con«traetort, 

23A2&DeySt., N. Y. 
Wensel, A. C, Electro ptater-Gold. Silver, NIekeU Copper. Braii, Ao., 

4S Centre Street. New York. 



B E R LY'8 

DDi?ersal Electrical Basiness Directory 

- ANI>-- 

AWEETISBE. FOS 1883^, 

Revised and Enlarged, will issuo Irttn this 
Fall, in Ixmdoii, for 1888-4. Prico, $3.00. 
Bubscriptiorx List open. Copies of 1882-3 
edition, j|(2,50« Advertisements and < ardn 
still received, Address, 
CyMMlNG ^ BFtiNKERHOFF. Gen I Agents, 

219 East 18th St., New York. 
W. DAW8ON * SONS, PutoUelieni* 



TOWERS anMASTS 

Any Height from 53 to 300 Feet. 

PRICES FROM $g&.OQ UPWARDS. 



Correniiondence Solicited. 



QEOBQE S. BOWEN, - ELQIIT, lU. 



Alfred F. Moore, 



MAiinfaotiir«r of 



-^INSULATED WIRE 



-<<- 



Electric Light, ] 
Teleplione, ' WIRE. 

Telegrapli, ) 



OFFICE. ANNUNCIATOR, AND MAGNET WIRE. 
Flozlblc CordAge, &c., Ac. 

200 A 202 N. THIRD ST., - Philadelphia. 
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BUSINESS NOTICES. 



WE call attentbo to advert iseraejit, in another column, of G.S, Bowen, 
of Elgin, IlL, who is prepared to furnish Electric flight Towers 
at the following rates: — Plain Mast, 50 foot, ^^5; Arm Mast, $112,501 
deliverable on board the c*irs in Chicago » New York, or Boston. 



CURT W. MEYER, of No, 11 Dcy St,, N. Y. . whose advertisement 
appears on another page, has recently fitted up a variety of new 
electrical instruments, indo^d in a neat and substantial cabinet, with a 
book of instructiun for the use of teachers and students as a guide to sdf 
study and actual experimenting. Price, $15. 

THE PARKER GAS ENGINE. 

WE would direct atleniion to the advertisement, in another column of 
thb journal, of Halcyon Skinner & Co.» sole manufacturers of 
the Parker das Enj^inc for the United States. This engine is the one de- 
scribed in our last issue, in connection with the Vunkere Fuel Cias Works, 
and we are grati5ed to know that orders to supply it can be promptly BUed. 

IW. COLBURN & Co.» of Fitchburg, Mass., besides manufacturing 
, their regular st>'ie of lighting and plating machines, have recently 
got out a ver)' compact and powerful experimental dynamo machine, de- 
signed for profe-^ons in schools and colleges for class-room experiments. 
This dynamo is arranged to be operated by one or two men as desiretl, 
and furnishes current of sufficient )x>wer to operate three or four incan- 
descent lamps. Parties in want of an electric generator for any purpose 
will do well to write to the above-named company before placing their 
orders elsewhere. 



THE electricians of Providence have not only refused to allow their 
telephone interests to be swallowed by the New England combina- 
tion, but show great vitality by entering the broad iickl of electric work of 
every description, excepting that of electric lighting. Their new com- 
bination is styled the ** Rhode Island Telephone and Electric Co.," 
which owns several valuable patents for switch boards and other appli- 
ances. This company makes quite an innovation in taking under Its fos* 
tering care the heretofore much abused lightning-rod business, and pro- 
pose to redeem it from the foul reputation of the itinerant ^'lighftun^- 
rod man. '^ Parties employing them may feel confident of having their 
work well done, and on scientific principles* Their office is at 30 and 3 1 
Butler Exchange, Providence, R. I. 



The Electric Storage and Light Co., 

Organized under Lawm **r MaHsa^luisetts, 
own the Patents for 

Electrical Energy Accutnulators* 

— :For: — 
Massachusetts, Rhode Island, and Connecticut. 



Office* 95 Milk St., Boston, Mass. 




Prof. Curt W. Meyer*t El««trl^ 

caI CMblnvt, with E1t*m«?nUi7 Guide 

ii) EltH'trii'ity, u«)ii8ij<li* of rleelruyi.1 
i^'tasfi platf ttiachiue, with <x«iiduct<ir : 
Leyden jar Atid dirtcharKt^r ; eltHrtriOftl 
cannon ; \m\\ eJ*^'truin»«t««r : htMut of 
m^ctusa; K*<^t of belln : Ht»etrkMil 
<irr»*r>' : t^lLaiu ; box of aiiiAliciitM ; liil 
i-i>iitajiied iu A neat csiae. for SI6*00. 

ALL xnrDB Of izniiiciirtAZ. atfa- 

2AT98 rOI SCBOOLft. 



A<lelrHH»* for emntlftr, 

CURT W, MEYER, 11 Oey St., N.Y. 



^ 



THE PAEKEE QAS ENMNE. 



^ 




Orders Received 



The Most ZconomlDal and 

EfBcient Gas Engine 

Now in Use. 



Will h^ inAdr^ in such 4ixe^ aliiJ 
imiiilN!*!^ UK limy \w reqttirMl. It lA 
pf(]i^/lAlly adttptwl t** prmluctng ttip 
»*(*H'tdt' oiiriviJl* eUller for i^ieetrk' 
tiioton^ ruiitiiuf? llif f l«:^'lrir 1fg:ht« or 

It Ik iirnitt'd l>y tli** «*l<felHc' s|i«rk« 
hy iiif&ttR ctf a Hiimll 1I ytmino, nm by 
th«* eu^liH* it»elf« arjd b iilitiuluMy 
daii^rTl<*!4K. not v^n%% A ttiifctcli Witifr 
rtMtiiirt^l t4> lij^ht it. 

it can Ik* run fl titer wltU anlU»ar]r 
lllujiiUmtinpr ^aa, or fut^l |*ji6. 

A r<Hir-hon«e workhiic mntl^^l cnu be 
seen 111 llie Yookf»n» Kiiel Uan Warks, 

For further tufomuuton^ girtcM, 
Jkc.^ apl^^v til Uie 



YONKERS MANUFACTUBING CO., Sole Builder for the United States, 

No. 3 NEPPERHAM STREET, Near the Depot. 
VoNKKBs. N. y.. August aoth. 1888. CHAS. E. SKINNER, Ag'ent. 
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Holmes, Booth & Haydens, 

MANUFACTURIRS OF 

SHEET BRASS, BRASS WIRE, RODS and TQBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 



^ rii iiiifiiiiL ni 



^ 



-fV 



-v*-^ 



Patent ''K K*' Insulated Copper and Iron Wire. 

The Iron Is Specially adapted for Teleplioue Use* 



No. 49 CHAMBERS ST., 

NEW YORK. 



No. 606 COMMERCE ST., 

PHILADELPHIA. 
Work« at Waterbury, Cottn* 



No. 18 FEDERAL ST., 

BOSTON. 



^EQUITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York. 



<On A% p«r rent. Bjisi.« ) 

Assets, - $48,02o,7r>l 
Liabilities, 37,307,070 



Surplus, - $10,058,075 



JANUARY 1, 1883. 

(On ^ per cent, BibK) 

Assets* - $48,025,751 
Liubiiities, 3^,049,454 

Surplus, • $8,070,206 



Batio of Surplus to Liabilities of the leading life infiurance 
companies on a four per cent, basis : 

AfrPtTl*. T.TABILITIBJ. 

EQUITABLE... 148,025,751 $:^t 1, 94^1.454 

New Yobk 50,&00,396 4a,T(i^),lH;i 

Mutual. N.Y 97,961,317 93,349,tHJ3 



$8.070. 21WJ 
7,M(*.313 
4,611,414 



Katjo. 

20.21 

18.09 

4.94 



Tiif* amount of New Busmeas transacted in 1882 by the 
Equitable Life ^VsKurance Society exceeded the largest buaiDess 
ever done by any company in one year. 



CIIURCH*» PATENT IMI'ROVKIJ 
muher Bight or LffU 



^r 



MOIfTGOHEEY A CO., 
Importers of Stitb»* FUes^ Tools it Steef, 

aSOStT 8W»8 TUM. CHZSTIS)£AN*a 7AFXS> SVU8, *e. 
HoTvo Shoe TKMfjrnttm. Hubert'a F»noh Ornery Paper. 

WK, SMITH 4 803^3' CELEBRATED ICUSIO WIEE. 
105 Fulton Street, N. Y. 

aBO. W. MONTOOMEKY. GEO. W. CHUKCH, 

Burke, Fpaser & Goniiett, 

Solicitors of Patents, 

10 Spruce Streetp New York. 



Careful and Thorough Work at Eoaiionable Prices* Personal 
attention of tiie firni to all busineas. 

ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Patents procured. Opinions given on queetiona of va- 
lidity and infringcmeut. Our Quarterly Circular, ••Patents 
an iuventtoujs,'* will be sent to any one deairing it. 



INDISPirTABI.E INSITRANCE 

AND 

PROMPT PAYMENT OF CLAIMS* 

The Equitable having declarf»(l its iK»hcieft» over three 
years in force to lie Itic1i8[>iitabte« will pay iili such indisput- 
able policies at iniiturity, without rebate of inter^eat* immediately 
after the receipt at the. S^x^iety's office iu New York, of satisfac- 
tory pr<x>fs of iJeath, together with a valid and satisfactory di^ 
cljarge fnun the parties in interest, 

HENRT B* HTDE, President. 

JAMES W. ALEXANOER. f st VIce-Pres. 

SAMUEL BORROWE, 2d Vtce-Pres. 

WILLIAM ALEXANDER, Socreti:ry. 

Life Insurance Agents desiring to connect theniBelves with ; 
The Equitable Life Assurakce Society in which they will' 
enjoy the greatest facilities for transacting Vmsiness, may com-j 
mumcate with the officers at 120 Broad way « New York. I 
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PATEHTS FOR JDLY AND AUGUST. 1883. 



JULY 24th. 

»8i0i<} Annanclator and Pi re AJarm, Electric. S. Van BeoAchotetif Brooklyn, N. 

Y iiiji! II II inbnjioi], llDckeiii'iick, N» J, 
«l,93l y itiii. U S Shivler, Brooklyn. N. Y. 



asi»nK^ i: 



mums 

9g|,»S7 

mtmv 



\ uiomuiic CiJt'orit for. R A. Shetihy, New York^ N. T, 
L, ^u] lit or. It. J Shiiehj-, Ntsw York, PT Y, 
Jittie, Dynamo E, A £dwttnl», CifichiiiiitU OUlo. 
^lijits Dyaaino And MAi;a«tu J. M. McMaIjoii, JenMsy City* 






I ict>, Aulonisitic II. W ■ 

i lidactortt, 8rj!tetn of Ln . 

'_„....,,^ . III. 

Fins Ainna And C:i luElfctnc. C\\ l^r^nk, Am-ti^nlum, N Y 

lotuiaicd fflectrk ' A, A, Cowk-s, Now York. >. V- 

Inrotstfid EJoctrlt L_... ...,,.. , MaimfAciuft uf. 4. P. GHptn, Aneoulft, 

Conn, 
Intalittli)? Compotiiid for Electrical C'oii(1iirt'>rtt, and Ap(Hir«iii6 for Com- 

r....iiiijSr,LP and AppJjirv' ii»^' — "- i n iuh,. p(^^ Vwrk, X. Y, 
T Jc arc. N. ^ V. 

1 ic arc, J; I Middlesex, England 

I rresterfortk ..., .. ,.^ . ,, ., , iitrenwm. rhlcajro. H'- 

1: 'trie. F, R Crocker, C. ti. iJiini* and 8. S, WUMJkr, New 



f8J3>l9 ] iiBfttic Swltoti &nd Electric Indicator. C. A. Cooper, Plttfl- 

Sr,s»4 T <<ipe, Electric- W. 8. John twn. While wnter, WU, 

U788 ^ itocriAtic I^iiti(i|». F. Oatroifovlch, Klortiuce, llalv, 

Wljil i I hsijujis, t>|»rjng jack Swifch for J. C Warner, t1iiic*co, 111, 

ft*J,MJf. 1 neft, TrahAUiltnn;:Ap^niniitij.» for, 1\ D, Lock wood, SMildtii, 



»Mi&0 Voblclv ProtK . 






a»i,i87 

8Si,I58 



bmond G&rdenBf Sbep* 
.1 A Thompfon, Guild- 

■■■]. 

i . Giel, Brook- 



2^,414 



I , EJccific. R, Ilcwftf . Jr., New York, N. Y, 
f rctrktiy. K. Pox. Brtjoklju. H. Y. 

JULY 31sL 

Bdl Fall, BlectHc. F, .L Wall. Lnwrvnco. lift«B, 
'SMfAtcIl Tube. Klectro-macnt'ttc. C. A, Chccwr, New York, N. Y. 
Skotrfe Light Brackets Jonu for. C. H IltTH]-'. New York. N. Y. 
Slociric Ltgitt Jolni. C. H. UindA, N 
£Je4;trl€ Machlnej Dyiiamo. 8. Z, Di 

herd's Bui<li. < tnuiv uf Middlesex 

ford Placr iftre. Coutj! 

Ekctfic Mttc : ^ E*R K 

ElrcjricMMti itutic H^qIli 

J>ii, N.Y, 
Electricity, Appar&tue for Llglitittc Caw by. O, D* Btsrtoo/ New IpB- 

wU h. N II 
^riM B<i ! Lighting. A. L. Bogart, JainaicA, N. Y, 

Lamp, [ E. R, Knowie*. Kf«okiyn, N. Y. 

Lamp < . : (c, U. 1>, Biirton, New lp«wich, N. H, 

Lamp, Inciiudcfccut Electric. L Adnms, Jr., Bo«u>n Miu^s. 
Lamp, l[iciiiide!$cciit Eltclric, E. K. Knowlee, Br<Joklyn, N. Y. 
LHn4p», Mannfactnre of IncaodL^ceiit, A. Miwan, (iate«head« Countjr of 

Durham, Engiaud. 
L^ghtniuff Hixl. T, H. D<Klgt*, Worcester, MtM. 

M*KtHSt"''-'ff' iri'.- ^ii^fiaJin- AiJtjjiruru"^ T. A. Sdlflon, Meiilo Park X. J. 
Mciuinr fr.r. 8 Z. i' 

mc! v of Middl 

A. 'in .,■■,.' ' .■.:.:. _: . sqmtrcj Coiti..^ ,.■; ji: .... 

BngiuiiU. 
Ore Separator, Electric. H. Grevc, St. l^nL Minn. 
R&ilway Electric Signal Apt^ur.iiii- r. A. Scott* Boston, Maft«. 
Rail way Electric dlgn&l In: C. A. 8cou^ Boaioa, Mass. 

HecondTary Batiery. K. 1 delphta, Pa. 

Meco&dary Battery Indlcut i. iiion. Newark, N. J. 
Secondary Electric Battery, c. J, \ *in Dep<»el«, Chicago, fU. 
Telegraiihi, IVyruuno^elccLric Maebine tor Prmtimf. a. D. Field, Ni'w 

York, N. Y. "« 

TeleEruphy, Dynamo. S D. Field. New York, N. Y, 
Tekgniphy, Dynauiu. H, 1*. Field, New Y'ork, N. Y. 
Telegraphy, Dynamo. S. D. Field, New York, N. Y* 
Theniptiuifc ApparatuK, Electro. A. W. K. Andrcwe, Binghamton, N. Y„ 

and C. R. Teed, Syracuse, N, Y, 

AUGUST 7tlu 



IMu**h, PhiladelLihia, Pa. 
BaimlHter. Phllfidwlpbia. Pm. 
[erhani*«m for. F. IL Snell, Wa«htnKton, 



a8i;991 Electri' aker. 8. M. 

a«,S8S Electrl. rumliilt. I 

flar,7Bl Klectnr ;., LTnbon I 

D. C. 

SW^TM Oalvauic Battery. E, F. Schlott>er, Qobokeu, N. J. 
U8a,880 Gas Burner, Electric. C. U \i\\\iU, New York, N. Y. 
%St^\t Gi0 Llghtiug and Extiii^Miicbitig Device, Elecuic. L. S. WhUe> \%atcr 

bury , Conn. 
a«,»!l Influlator-, ('oinjMuinil for Electric Wire. J, F. Martin* Chicago, IIL 
MSSl Lamii K Electric. C. W. lloluor, Bniokllno* M«a«. 

Mum\ \An\\K trie P. R. D. D'Hmny, Carleton Ji»ii»loii*, 

([ft of Surrey, England. ^ „ 

^^^£^ L Eirctnc. E. k K now ici. Brooklyn. N. Y.» and F. B. 

S. J. 
S-HiSM Ln re of Incjindeeceut Electric. J. ll» Gneat, Brooklyn, 






N. Y. 
Llsht-ning Hod. 

Teii^-rnpl. I^^lr. 



T. H. Pide*. Grtencastle, Ind. 

T. Pri^^ti, KiuJwUoii, Pii. 



' ry for Covering 
nd. 



J. A. 



Te L tip lio LC C cu Lr^ < ' fli \- 
Telepiionic Circuit. W 



Ai>i yjiuai- v^ M, nmrk, shamokln. Pa. 
U. Eckcit, and J. A. Scely, New York. N. Y. 



AUGUST 14lh. 



flSajao Xleotric Battery. C. P. Orm, Cambridge, Mais. 

ISSm BlecUiC Circuit Track Instrument. C. A, Scott. Boston, Ma«i» 

»M,1<»7 flioccrie Commutator or Switch. E. Thom*on, Now Btiialn, CoQli. 



808443 
mLIAA 

»B,IHt 

9f 2,069 

93,012 
283,166 

««»1£11 

S88,140 

J«8»0Q2 
383,123 



2^3,590 
«^,433 
888,491^ 

983,624 

^t83.48a 
«8»,i87 



Electric Machine. Dyoanio. E. J. Houston. PbUad«ipliUk Pa. ^ 

Bloctric Machine Re^lator, Drnmniu. R, J. Sliaciif, New Toric, N. Y. 
io«tilat«. Preserve and Protoot Wire for Electrical Purpoi^fa, Coro|»o«ituja 

to. D, B. Taruer, CUlci^« III. 
Inwilfttort, Apparatus for Mikln« GUm. M, JoblwcB, Ell»'nrflle, N Y. 
Lamp, Kicc • i it. Union Ci ( r. I nd . 

La nip, Elei ! rn*"on. Now Brltaia, Conn. 

Lamp, Elect r M. Thoma», t''nrfriri?itt. Ohio, 

Lamp, Incaftdc^cmi: Eiectric. S. IJ o Purk. N. J 

Roof Insulated McUlUc. H. C. Tb View, N, Y, 

8«coDdAry Battery. B. T. 3tarr, Pi» i^. 

Speaking Tub«ir. Bloctrical Indicator f ►r J rupron. New York, N. Y. 
Switch and Signal Levert, Electric Locking Meobaolani for. O G«m«CI, 

Boatoo, Maaa. 
Telegraph Linofi, Gronnd Wire Clatnp for, H. W- Pope, eilaixfitli, N. J, 
Telephone. C. Eg»n, Zaoeayille, Obio. 

Telephone Central OfHce Apparatni, L. B. Firman, Chlr«4:o. 11 L 
Telephone Line*, Spring jack and Circuit for Through. C H. WOaoa. 

Cnicogo. IIL 
Telephone Local Call Inatmmflnt. W. Nichole, Bo«ton, Mass. 
TelephoM, Speaking. F. Blake. Jr , Weston, llaaa. 
Telephone Traneiultter. W, C, Lockwor>d. Brooklyn. N. Y". 
Tin from Tin ecrap by KJectriclty, Keraoving. J. L, DeUplaioe, Jii 

HendHckaon^ F. J. Clafner. Philadelphia, Pa, 
Wirei. CompoettkMi for Coating and Ineolatliig CTndeqgEOaiid. 11. E 

Brti«ett atid J. Howe, Tyiii;»boroiigh^ Maaa. 
Annunciator. Blectric. EL Flint, Jr, BoeLon, Maaa. 
Electric Conductor. H. D. Stattler, and O. Doolittle, BHd|E*pon, Conn. 
ElectHc Machine, Dynamo. A, M. Loryea, andC. H. Palmer, Nen York, 

^. Y. 
Bl«ctrtc Machine, Drnamo, E. Weaton, Newark. N. J. 



98a«n0 



SB^fifiO 
883.438 

S88»4a8 

888,548 



Electric Marliin 
Electrical M' 
Electrical t* - 
Elect ro-nia;: 
Lamp, Electhe. y 
Lamp, Electric. W 
l.,8mp. Electric. K 
Lanii*. Electric-arc. C 
Telegraph, Automatic. 
Telegraph Transmitter 



*, AriJiftlMio f :r DvDriMto. J. T Listen, Cleveland, Ohio. 
-L 

in, Waahlogton. D. C 
irk, N.J, 
k.N^. Y. 
N . Y- 
!, Conn. 
>/,J. 

s York, N. Y, 
rk, N. Y. 



Telephone Exchanges, Slgimliug ApparnLua for. T.D. Lockwood. Maiden. 
Xaaa. 
thonlc and TeJegraphic Instrumenta, Appantnt for Proteoting. F. K. 
W«w York, N. Y. 



Bridgeport, Conn. 
C. H. Palmer, New 



888»547 
1^83.730 

883,eii9 
888,497 



%»,408 



AUGUST 21sL 

Annnnclator, Blectric. £. Flint. Jr.. Boston^ Maaa. 
Electric Conductor. H. D, Stanley, and G. Doollttle. Bridj 
Electric Machine, Dynamo. A. M. Loryoa, and ^ 

York. N. Y. 

Blectric Machine, Dynamo. B. Weston. Newark, N. J, 
Blectric Machisea, Armatnre for Dynamo. J. T. Lister, Cleveland, Oblu, 
Biectrical Meter. B. Weaton, Newark. N. J. 
Electrical Signaling Derice. W. S. Jobnaon. Waahlngtoiit D. C. 
Electn>nuignetic Motor. B. Weflton, Newark, N. J. 
Lump, Kfcctric. C, D. Hasklni, New York, N. Y. 
L ric. U, S. Maxim. Brooklyn, N. Y. 

1 I ir. E. Thomson, New Britain. Conn. 

1 < arc. C. KlchMf, Camden, N J. 

r, iitatlc. J. W. Hogirt, New York. N. Y. 

Milter, H Lyon. New I'ork. N. Y. 
li iii;;ci*, J^ignftling Apparatna for. T. D. 

den. Ma*?<, 
Telephonic and Telegraphrc Inatrumenta, Apparatoa for Protecting. F. B, 

Kinsman, New York, N. Y. 



Lockwood, MaL 



THE NOTEMAN 

Rotary Engine and Pump Co., 



TOLJS0O, Ohio. 




The Kttglnefor Blectric 

Light Gvuera.*or«. 
Noifrcle», Itgitt rtinttbtg, 

h^gh f|)f>ed, uniform 

motion. 
T^o t** twenty licrt»»k 

power. 
F*: *rially adjtp(e«t to I 
■ pUint». where e|iac« 

>-■ lii:nr-Tl. 



H. H. BALCH, 86 Jolm St., New Tork. 
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Hotel and House Annunciators. 



*^44*'- 



ocj:^ 



Our AotiiiTK lai <»rs, Ikotlt 
fartionsesatul hotels, arc 
ft ft or the French pattern. 
They are eleifaiit 111 tle- 
ai|>:n» style and tuiiHh, and 
the drops cheek hack hy 
electricity, whicli make 
thcni very much preter- 
able to any other style 
that is in use. 

We are having a very 
large sale of these Ajinun- 
eialorSf from the fact that 
all who use them once 
will use no other style 
afterwards. 

Our Prices are Extremely Low. 



.-.:5 



^X\ (»4> \*%\ (i«) (if) Uft- II »1 -ID* 



i«t' ^*>"" (*Tl (€D (ftB Ift^J <■« (t*^ [TH \1f\ ,T/1 ♦TSl 



*>1 'f»J tt?J r7») ITSJ tfo^ /ij_) (iC) ^til (4U Hi) («»^ .»T . 



\\\ V«.fi <>£f ^jaiJ (*a3 Un) Im> (lO rii> ist) iTI> s%i\ um 



Electric Bell 
Supplies, Burg'lar 
Alarm Supplies, 
£lectric Lig^lit 
Supplies, Tele* 
g*rapli Supplies, 
Telephone S u p - 
plies« Electric 
Gas Lighting' Ap- 
paratus, Medical 
Batteries, Watcli 
Clocks. 



We keep in stock a eom- 
plete assort me lit of tiie 
ahove ^oods, whieli we 
el aim lor fjualtty anil 
prlee, cannot hcexcelletl. 

Send for Illustrated Catalogue* 



"^4^""^ 



BOSTON ELECTRIC COMPANY, 

550 WASHINGTON STREET, BOSTON, BL&SS. 



PULLEYS, SHAFTING, HANGERS, etc. 




-^A SPECIALTY-^ 



ESTABLISHED 1864. 



Send for Illustrated Price List to the Manufacturers 



A. & F. BROAV^N, 

No. 43 Park Place, 



Works 



( 57, 59 and 61 Lei 
) 60, 62, 64 «id 66 



Lewis Street, 
CaQQon StiwU 



NEW YORK, 




s^ 
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BAtterjt Book of Instruo 
Uflo, Wire, Chimlealft, »nd 
•tl BAdefloarj B^t«H*U for 

*'XofM IwtTvaient without 
bftJberT, mud wonnii wflh 
tiw i«ir« for line* of one 
to iftaen ntllfis, - - »^T5 

Otll of bftttory complete, * •<« > 

ment, without battery, 

tetiL by mMi, - - 3.50 

( BAtt«ry cuLDot b« ft«nt by uiaIL) 



->^The 



"Morse" Learners' Instrument 





T^lm^k TWTj^'W^O^^^' *^ » *«'* **^^*^' ^^1* made, complete : 

XlltS JJXUXait? TKLKUKAPH APPARATUS, ol the latest and 

Tiest forni for loaruers* including liaudsoiue Oiaiit Sounder and Curved Key, 
iUid a lar^e Cell of the hest Gravity Battery^ latest form. 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Ton are fivre of e^ttlne tlui BEST THAT IS MADE If yon fta«ot tke '' MORSE,** 

^^ Ooodi teiif C. O. D, tn &1I points if one-third of the ejuount of the bill le ei>nt with the onler. Eemll by 
3rifi» Po«t&l Money Oftlcr, or lU^gl^torwl LiHter. Vavoiabic urrangemesU m*de with A«eiit« evt^ryi* bert*. 

(:l^ Wo win In ev«rj cajm? refund »ny t-emittAnce nuule lu for tbevo sioocIb, Lf they »r« not found 
t«i b* ontlrely »iAtUf««tory. 

J, H. Bunnell &; Coe, 112 liberty St.. New Yark 



— THE — 

Coe Brass Manufacturing Co. 

TORRINCTON, Conn. (U.S.A.) 

MAiiufikCLurers of 

SHEET BEASS, COPPER, AND 6EBMAN SILVEE. 

♦ Br«t,*, Co|»per, and German Silver Wire and Rod*. * 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 
' SUPERIOR COPPER, Conductivity Guaranteed, 

Blink* »nd Shells M»iU- to i»Td« from lirii*.^. Copi-^r, or Genimii SUv«t. 




"ELGIN" 

TELEPKONEp 

FOR PRn'ATE IJ^^ES 

^Had«Wi;oltyofM«tsl.i^ 

Nickel Plated and 
Hle^ily Pollal&ed. 

Aclracvpiedg«i bjr «H to 
be tbe Keatvftt end He»- 
WorlilJiC Mechanical 
Telephon« ever lntTi>- 
diiced. 

Price $5 Per Set (2) 

Induing 800 f*et Wire, 

with full lBStructi<Mi» for 

L G. TILLOTSON & CO., Agents for 




Tke Oalr Telepbeae 

fievlUK ^^ right to 
use the 

TUEULAB^STEMJ 
, on Sear Plate. 

MAldnff It S«lf-«upport- 
tns;* requiring n*> scrvw or 
bracket to hold it lu plifcct^^ 

Beware of ImitaUoQS I , 

AUdre»s» for P««cnptive 
Circular, 



CHARLES WILLIAMS, Jr. 1$ 

-M^E STAB LI SHED 18 56£^- 

Mftnufactur«r of ^^^_ 

TELEPHONIC^^TELEGRAPHIWi 

ELEOTEIOAL INSTBUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 

MAGNETS, Ac. 

Wbolesalc uid Ret&ll Denier In 

TELEGRAPH & TELEPHONE LINE MATERIALS 

or EVERT DESCRIPTIOK. 
109 and US COURT STREET, 
BOSTON, Mass. 



:XI£E:— 



iLS 



New Champion Mechanical Telephone. 

T1m» Most Sucoei^iful and Complete Automatic Telf*T' »»""•* 

FOR PRIVATE BUSINESS LIMES. 

Contains late improvementa, DOt heretofore aptiUed to acoustic 
n iri Ti Tal PTll! nil P Pn tt^lephones. Is troubled the least by the wind. Mm w ti^ei^ 
blSlS ibluyOUUti ID. call bell attachments, and handfiomo walnut caaea with iilek^ed 
trimmings* Uses GalTam£ed steel wire , works one ttkila. 
Send for I>oMnipUTe CIreeiate. 



No. 2 Main St. 
New York, 5 &, 7 Dey Street 



i(Ma&tl(m lilts papw^ 



W2L J. BOWSN, Kormlk, OUo. 
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THE LAW BATTERT 



The Best Open Circuit Battery ^ 



tfrf *^>M 



In every reMpect, heyonxl any question whatever, 

SUPPLANTING AU. OTHERS. 



AVitU its liitrecliiction, Battery Trouble and Battery Kxpeiise 
bevofiie tiling's of tlie past. Now alnioKt unlverHully uHed 
Uy the Telephone ICxchangen of the whole con:itry, 

SEND FOR CIRCULAR AND SCHEDULE Or PRICES. 



>^ ^''^&4 



f^EW 



PAT 



Singrle CeUs, 



Mandfactuhbd and Soi.u by tuk 



Only $1.25. .^^ 



I«aw Telegraph Co., 140 Fulton St., New York. 




IiECLANCH^ 

(patented.) 



—THE— 

Great Telephone Battery, 

THE RBLALIZATiON OF 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 

Free from acid. Emlti^ no odor. Does not get oat of order. Laeti witboal renewml from fix moiitlii to 
aevetnl yeare, according to um, 

ADOPTED AND USED BY 
all the Telephone Companies and KxchBiigefi In tbe UnUed SUten, 
The Prism Bau^iy la more eaaUj and cbeapJy cleaned iind renewed tlimn any other hattarj. Beware of 
XKFRIHGEMKKTS AKD WORTHULSS IMITATIOWS. 

Kv«ry K*^nulti« Leclanrhe Batterr h«a th« words ril«'Ivecliinch« stamped on the carlxm 
ht'Hd. iar and tirinme. All othen are spurious. 
' " Prlatn ^' ana Poroue CeJI Bat unee for ^ale In any quantltj. ZIbc a&d 8*1 AmmoniaG of onperior quality 

THE 



**Pii«m l^ittery* 



LECLANCHt BATTERY CO., 

149 ^Vest 18th Street, New York, 

li. G. TLLL.OTSON & CO., General Agents, 

B & 7 Dey Street, Nrw York. 



OR 




DB. JEROME KIBDER'S 

ELECTRO-MEDICAL APPARATUS 

AJIE TH£ BKST, an verified by the Many AwArda they !!&▼« K«e«lTed, f^ vaW vj^ \.\\^ CONTINUED 
TESTIMONIAIJB from I^AD114G &45ll!lNTiriC FKaCTITIONJEKS. 

Tbey are covered by lettprs-pibleQt for improve men ta rendprin^ them p^jp^rior to alli others, Bckiii>wlt^dg*td hy 
awards of Fimt Premiuiu at Cent«»ni)l&l ; K\m\ Flrat Fr«tnliim by Am^^rlcmii lttHtitut«, from 
187^ to 18^ iocluKive ; Two MlTer MedaU Ht Ciocmtifttl Indu^ rial LIxpokltluQ Jri \\\*' Fall of IWI 
and Two Silver M«dala In Fall of 188£, tlit<< hi^'-ht^t awards g:ivca. AWs SUv«r Medal at Cluar* 
l«i»ton, (S. €.) Exhibli Inn, Fall of \9S&, GOl^D MEDAL was awarded by Aiki«rlciaa Inailtuftu tn 
tb75, \& dlDiUiipiish the Appckratuaaa of the Ffrat Ordor of luaportiuiee *— 

!• Physician's Office Electro-Medical Apparatus. 

S2* Physidan's Visiting Machine, with tum-down Helix. 

3. Physician's Visiting Machine Canothcr form). 

4. Omce and Family Machine. 

5. Tip Battery, Tcji^uirent Machine (soe cut), a moit 



Dr. Jerome Kiddek's Improved Ko. 
Improved No. 
Improved No. 
Improved No. 
Improved No. 
perfect and convenient apparAtus» the invention of Dr. Kidder. 



SUPERIOK 



For Iliaalrmt«d Oahtalogue, AddriuMi: 



WX AI^O l[A£E XND R£aP OH HJjrn 

CALVAIilC CELL BATTERIES, 

From Six to Thirty aix Cella. 
▲Uo, CoBiiiiii«d Galvonio and FaradftlQ Apparataa % and an 
XuiproTed PtKiket Induotioxi Apparatus. 



Jerome Kidder Manufacturing^ Co., 820 Broadway, N. T. 
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Tfff Tin riuteiFi einpiiT 

Is p::,^- . r';:*j Railways, Busir^ess Blocks, Public Buildings ai?d offices generally 

J : wrra : ( 

UNIFORM STANDARD TIME 

At a low monthly renla! according to the location, style of Indicator, &c. Address^ 

THE TIME TtlEGitAPH CO ., Temple Court, 5 and 7 Beekman St., H. Y. 
Phosphor-Bronze Telephone IfVire. 

The STRONG KST, TOr^iTtEST. An ! BEST for line wirr« nf E t'ctr c r*rnl 
Acotifttlc Telet-hon*^, U'lll not STHBTCII nor Ul iST UESIST8 «MuK»^: 
Miffct, ACIDS* uiiil JJAMl'MiiiJi. TENACITY morv ItiAU KUtk Liuii:* i;* «eiuU 
peroillv. 






t»,. ------ WlIOHT 


Brkakiko 


t ALCUJ^ATCU 

lltp<tTA*ca 
rsK Milk 


17 1 
1* 


.OO&iu. About t»ib*. 
.068 *' ** fi8 *" 


« 165 •« 


i^J Oil in*. 
0* ■* 
1^ " 



"^^fy^* 



KII09FII0B-BB0NZE HODS, SPROfG BIXTAl. A^D WIRE, tnperfor to Ck-rman »i:vrr 01 
IM for Electrtcftl Apparatut. AJre«4j ezteDBl?ti)y u»ed ibrougboiit tbo coaniry. Audrti«« 

THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 

ftl2 ARCH 8TR££T, PHIX^ADEI^FHX^, PA. 

of ttie U. 9. Pho«pbor-Bron«« P»teaU. Sole Manaf&cturvn of Pbofpbor-BroGze in tbo rnltcU SLi«t<!tr. 

Gelatinized Fibre. 

(Trade M«Tk») 

THE BEST INSULATOR KNOWN. ^^ 

DOFTKD by »ll th« Ic&dlns EI«ctr1c Light C<iinp&itl«ft» antl loannfaetiirers of 
K]««trlc«1 >1iM!:tiln«« In tlie United Stains, at a Pii11i«tltiit« for liard rubber, being 
a far t»«tter tir>nHC<on<1uetor, more durable, and costing leRK than half nil tnucli. 
§4>ud for natnpleA, circulars, and tirlce*, to 

COURTENAY A TRULL, 

No. t 7 l^<-y St.. ynw York. 





% 



> O* Box 9905. 




SPENCER & CROCKER'S 



T>i«»«' iifw and powrrftd portable miiichinea 

r - : ' ' in Mtyl^nnd nnptmrancelhf^ Freiicb 

iiftinunt^nU but Are far superior, 

im t H »rtJin 1 1 m pro vemen to, wbejieby 

rit ijf niucb BT**Jiter int«njt!tjr 

Li in is pn"KhK^p(l ^eith the name 
'=v Inwtrnnieut t^ittitoL 
,,„,. ,.,,,,|.„(»% Willi on<? pair af sponge 
fti'iHrrMlfii unrt lino electrrvte baadloi^a vtal of 
h\ wilpUnu^ of tiH^rciiiTi t»ud Qne tpooo, $7.50. 

A forii filiate aiiMortiiient of Hunslcal 
f ii»triiitif*iitn nia<l<> for our trade by 
Ti**intitin Si fd.* Nbeiiarcl Jk Dudley , Cod- 
iiiitti »V MliwrtJi'JT'Hud othf^rM, »1hoTVuA*«*N. 
NiippiH'tMt N, ILVnicli«^»t. Ilntt(^riri4, nnil 
I'OICKION Ci«Kfrl>^ (IF iy\ U OWN IM- 
|»OltTATIO>. i-oiiMtiifitly In utork. Or- 
ili«»l»fdtr-Hl ApfiHrittiiMt Kltt^ttlc Mlcick- 
iii|C«t ^tc», made to urder» 

WHOrEHALE and RETAIL. 

iMi tat OUT Kev Clcstratfl Catilo^e, ppsU^c 6 cti. 




SFENCBB & CBOCEEB, OMo Dental and Surgical Depot, 

117, llt> & 121 West Fifth SL, - - Cincinnati, OIUo. 



(P at In P. S. atid Canada. ) HOLLCOKE'S HEW 

^TELEPHONES 




For Fri»at« L^iiie*. 
Tba I#ateflt ft»d B«ft 



(■fHlUwi* for lk« CIvrtH* T«l» 

iHNiiiM* owa. mroriK Two 

, mUaa. Prt«. ♦t0 r... -*. 

Used with OalT. St*el Galbia Wlr«» ifrttt ' 5«u* 

p«r rmh llhiKtrauil clrt-alAr* and teeflm««iaU acni 

free. (MtiuUrm Tut ELB-rraiciAW ^ 

Honcomb it Co. . AtwaUr Building, Ole veluid. 0, 

"^ J. H. LONGSTREET, 

Mat u Fact urvr of 

Telegrapli Instrunients, 



— lAHTJi— 



ELECTRICAL APIWRATUS 

Of Kr^Tf pevorlpiloxi. 

No. 9 BARCLAY ST.^ 

Ne-*»- Yorlc. 

CHARLES L. BLY, 

(Successor to Stkakms & Qbobgc,) 

Tdegraplj mi Telephone Line Gontractor, 

Mautifactunrr snd Dealer 10 

Klectrical In»tnnno«l* and Siippliei*!, Burgljotr Atann.4 

Electric Bells. AnnuncUtorf«, Watch Clocks, 

and Ek-^trlc Ga^ Li£htioe« 

37 PBAKI* 8TMKT, » BOSTON^ Mmmk' 



FOR SALE 

TWO DYNAMO-ELECTRIC MACHINES, 

Each of fi.OOO Candle Power» 
Made by J. E, BRAUNSDORF, New ITork, 

IN GOOD RUNMNO ORDER, 

ALFRED F. MOORE. 3d and Race Sts„ 
PHII^ADELrPHIA. 



£STABIJ[SH£D 1859. 



PI.ATINUM. 

H. M. RAY NOR. 

25 BOND STBKET. KEW YORK. 

CHARLES C. SHELLEY, 

Printer^ 

10 & 12 Oollega Place, Euid 66 Park PUoc^ 
yj^W YORK. 



SpeeiMlty;— Flac Poriodiul and Pamphlet AVott.. 

WRIGHT A BROWX, 

.Solicltom of 

AMERICAN AND FOREIGN PATENTS. 

31 Femboiton Sq., Bovteo, JCaaa, 

Refer to Charlcs Wiixxams, Jr.« HaiiufMiurTr of 
Electrical lustrumeDlB, Boaloii. 
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WaterburyBrassCo.! F- e. kinsman & co 

^ 145 Bro&dvay-86 laiierty Street, 



MAJnrFACTURKBB <iW 

SHEET BRASS, BRASS RODS 
and FURE COPPER WIRE for 
ELECTRICAL PURPOSES* 

296 BROADWAY. New York. 
125 EDDY ST,, Providence, R. L 



y-86 laiierty 

Telephnnp, Telesraiih aid Electric Listit 

SUFFLISB. 

DEAXEaS IN ELECTRICAL GOODS. 

Xnrflntorn' anil Jf4it»M/a«lMr«r«' ^|r«Mf«, 



MlILi At WAt«rl»iix7, Coan. 



Liverpool 

AND 

London and Globe 
insurance co. 

William & Pine Sts., New York 



WILLIAM LANC, 

Mil nil fact 11 n?r of 

METAL GOODS, 

Cor. 8o. 6th A, First Sts., 

WILLIAMSBURGH, L. I., N. Y. 

BOSTON AND SANDWICH 

GLASS GO. 

OFFICE AND SAMPLE KOOMS, 

No. 17 MURRAY STREET, N. Y. 
e. £. L, BRINKERHOFF. 



p 



— -.FOR:— 



Electric Lampe and Plates for Batteries. 



A, F. FLEiSCHMANN, 

MauufActurer of 

Electrical Apparatus and lWs\ 

EXPERIMENTS, 

Uo. 27 SOUTH lOth STREET, Phil a., Pa. 

ROY A Li 

(FIRE) 

INSURANCE COMPANY, 

Of Liverpool^ Enijrhiiid, 
Established^ 1845. 

Head Ollloe MetTopolltan Dl«trlet: 

41 A 43 WALL STREET. New York. 

TRUSTEES : 

ADAM NORRIE, BENJ. B. SHERMAN, 

ROYAL PHELPS. 

R. F. BKDDAIX, M&na|r****- 
WM» W. SKN98AW, A»ii*t M»iifts«*r. 



We make a superior carbon for electrit^ 
lamp ; straight, buming with a clear white 
light, and of the greatest possible durability. 

Our Battery Plates are the best 
ia tlie market. 

BOULTON CARBON CO., 

Cleveland, Ohio. 



C ommercial 
LJ nion Ins. L/o. 

{OF lOXDOX), 

ALFRED PELL, 

37 ^39 ^Va/i Street. 



CHARLES W. HOLTZER, 

MANUFACTURER OF AND DKALKH IN 

DLECTRIC/IL#INSTRUMENTS^^&#SUPPLIES. 

Te]«|^raph InHtruiiiuntn, GHUivtioiiieteris, Kli«oitfit«, Kleclrlo LIgKt Appar&tufteA, and 
Fiztiir^ft fiiir Iiicanclei^ceiit Lumps, Kleetrlo QaJi Lighting; Apparatuses, Annanclat>or», 
Burglar Alnria«^ Klectric B^IIa, uuil Uatt^fl^s* 

-mkbrooklinz:, mass.^ 



PARAFFINE WAX, 

Crude iind II«flii4»d* 

For Efeotrieal or Chemical purpoacta^ by 
thd oaae, barpal op oarload. 

J. W* JONES, 13i Water St.- New Tork 



The Humtxildt Library of Popular Scieoce contains such stand- 
ard works as 
** Tiie VVondei-a of the Heavens." by Flammarion, (illustrated.) 
** Man's Place in Nature/* by Hpxley, (illustrated). 
•* Scientific Sophisms" (aati-Darwiiiian) by Rev. Dr. Wainwrioht. 
**The Data of Ethics/' by Herbert Spencer. 
•* Oriental Religions/' by Rev, Dr. Caibd. 
** Forms of Water/' by Tyndall, (illustrated). 



'*The Ongin of Nations/' by Prof. Rawlinsok. 

•* The Natumlist on the River Amazons/' by H. W. Bates. (In % 

parts). 
**Town Geology/* by Canon KtNGSLEY; and many others. 

PRICE 10 CENTS EACH NUMBER. 

Write for a CftUloi^ue, or *eiid I& ceiun po^itage tiUmpe for a 
specimen c»)py, to 

I. PZTZdSEALB U 00., FabUehQn, 20 Lafayetts Flaoei Now Torlc 



AMEEICAN ELECTEICAL WOEES, 
INSULATED TELEGRAPH WIRE. 

TELEPHONE AND ELECTRIC CORDAGE. 
ELECTRIC LIGHT WIRE, 

MAGNET WIREt FATCINT RUffBKK CaVKREB WIBS* 

Itur^lar Alarm and Annunciator Wire, Lca<l Eoraaed TVIre, Anll- 
Induetionf Aerial axid Under^ouud Cabl«kj», etc. 

UFFR'E AND FACTORY. 

67 STEWART 8TREET| Providence, R. I. 

EUGENE F. PinLLlI'8, I*res, W, H. 8AWYBR, ft««'y »iid KiectHci*ii. 



ARC AND INCANDESCENT LIGHT, 

THE 

United States Illuminating Co. 

69 Liberty St., New York. 

Sole Grantee of all Patents and Kigbts 
owned by 

THE ONITED STATES ELECTRIC U&HTING CO., 

for the City of New York and vicinity. 

The Machines and Lamps manufactured for this Company are under 
patents of Maxinit \Vc8tun, Farmer and others, and 
cocnprise all the latest iroprovements io Electric Lighting. 

EUGENE T. LYNCH, 

Frealdant 
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Partrick ^ Carter, Premium Learners' Apparatus. 





Only $5*00. Not the Cheap^t, ■ 
but Guaranteed tlie Best* z ■ 

The PvKmnr LtASvmss* ArPAium atd Outftt 
compriBee th« fAmocu **Keir Olaut Soaader* p#r< 
r««ted/* »ad " W#w CtUTMd Karf" " 



spitfcididlj poli^bed bftae, with a ceU of CaJiMul BAtltr7, 
Chemical a. Office Wtre^ uid an cxcellMit Bodk of In- 
etruciion, for %\m^ when the raoner ■ecaiii|MnSe» Um 
order. The irreat nmnlier of Cbese ffwtniffleou In use 
ifl the best tettiiuoiLiAl that can fa« offend. 
Price, Complete Chitilt, • Money ta adrmace, •5.00 
** Iatf[nun*i withoolBatterj *' '* 4.S0 

** iDstmmect without BaUerr, br Mall. 

Maiwy ia advance, ... 4.TS 
Bcmittances ehoald be made bj P. O, If oner (Order, 
Re^tered Letter, Draft or £xprt»ri. wlilch will iosan 
safe deLivery. Send for clrciLiarB. 

II4South2rt(]St.,PhiIaiielphia,Pa., | 

Mamifuctnreni and Dealer* in Telesrraph* Tele- " 
phonv »iiul £tectTlc»l InetrniMenta »nd j^ap- 
l>lie» t\i w^vfsrj deiMjrlptloii. Scriid for CAtniofpu* 
and Circulart. ^ 

8«iid for our prteeM l^efore purduwln^ 
«l»ewhor»» 



^ARC LIGHTS.^ 

We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of 
about two-thirds of the power of our usual size of arc lights. They are fully equal to the ordinary size lights of other 
systems, and except in the amount of light, are the same in every respect as our other lights. 



Number of Machine. 



I 

I 



Number of Arc Lights. 
10 

20 



Nominal Candle Power. 



II 



1200 
1200 
1200 

X20O 



Horse Power Required. 

6 

II 

IS 

35 



Prices of machines and lamps the same as the regular list. Our agents will give vnu estimates. 

We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the large orders 
which have accumulated ^n our books. We desire to state that these batteries are GUARANTEED by this Com- 
[»any, just as all at>par3tu> hilherio sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of late, are false in every particular. 

THE BRUSH ELECTRIC CO., 

No. 379 EucUd Avenue, CLEVELAND, Ohio! 



STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 



Ife8iX*&0]^« 




PRICE, COMFIXTE WITH BATTEBY 
Book ot lustruetion. Wire, &c,, - $3 50 
Instriiruentt onJy, - - - - 2*80 

Instrumentt wound with flue Wire, - 3.50 
Instmiiient, all Bra^ss, * - - 5.00 

Instrument, all Brass, Nickel Plated» 0,00 
Instruction .Book, ♦ - • - - 15 Ctg. 



A 



Galyanizcfl Telegrapli Wire, 

All Numbers mticl Grad<m« 

^BBACEETS AKD FIKS, •:- 

GLASS and PORCKLAIN, 

CKOSS ARMS, 

OFFICE WIRE, 

Annxmciator ^re, 

POLE RINGS, 

POL.E STEPS, 



Stevens' Pstent Top Contact Key, 

Price, ii.OO £aoK, Postpaid, 




I Top Contact, Top Coujieciion, 

i Anti - Paralytic, Non-Sticking, 

Easy Working, Tliorougrlily 

Tested, and Universally approved 



•^SEAVTET BAT TEEHS,^ 
Office IWmn»i, Tooli, Ac. 



Standard Telegraph Key, $2.75 
Bunnell Steel Lever " 3.00 

JLegless Kubber Base ** 2*25 

Giant Bounder, • - * 3.50 
Pony *• - * 3.00 

Send for IIliiBtrAted Gatalegve 



J 
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PHOTOGRAPHY IN MEDICINE. 

PHOTO-ELKCTRIC APPARATUS. 



SINCE the inlroduction of llie new gtlatino-bromide of 
silver* process, j)h«tograj>hy has reached some serious 
results. Motion, which has been so long an obstacle to it, 
is so no longer, btil on the contrary, it is sought, to give 
more of life, more of reality lo the subjects that it is de- 
sired to reproduce. In fact, it tnay go still further, and 
decompose, or analyze. The horse cannot run or the bird 



One of these laboratories is particularly conspicuous; 
it is that of ** La Sal Petrierc/' due to the initiative of 
Professor Charcot, We take it as a typical example, since 
it receives a certain class of patients who necessitate the 
employment of special apparatus which we will presently 
describe. 

Upon entering the hospital^ the patient is photographed, 
and the proof thos obtained serves as a basis for compari- 
son with the observed transformations which subsequently 
appear in the patient*s condition. In the case of hysterical 
contractions, for instance, it is interesting not only to pre-* 




Fig. I. — Arrangement of the Photo-electric Apparatus for Medical Observation, The Physician, located 

NEAR THE PATIENT, OPERATES THE CAMERA AT A DISTANCE BY MEANS OF ElECTRJCITV, 



fly rapidly enough to escape the apparatus of Messrs. 
Muybridge and Marey, the interesting results of which 
are now known to all the world. 

In the face of such results, it is not astonishing to see 
photography enter, in various ways, the domain of science, 
and take therein an important place. 

The present article, for which we are indebted lo La 
Nature^ is designed ** to indicate to our readers the princi- 
l)al applications of photography in connection with the 
study of medicine." 

Most of the hospitals, at the present time, possess a 
photographic service. It takes its place now in all the 
laboratories where precise records are required for future 
reference. 



serve the form of the primitive contraction, but to note 
with care the changes which occur. The different photo- 
graphs are collected in an album, and jiresent, at a glance, 
a historical review of all the series of phenomena which 
the case has presented in a given time* 

By comparison of proofs of various instances of the* 
same disease^ interesting data are observed. In his clinical 
lectures, during 1883, Professor Charcot insists especially 
upon this point in connection with "sclero dermic.** 

The modem processes, such as photo-lithography, 
which permits of the transformation of any impression into 
a typographic plate, gives great value to these coUection?. 
In point of fact, such reproductions, combined with obser- 
vations, theses, and medical publications, may be univer* 
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sally: accessiblei to the great advantage of science and 
instfuction. But the greatest advantage of medical pho- 
tography is, that It furnishes transparent positives on 
glass, which, under the name of projections, enable the 
rprofcssor to keep before his audience accurate illustra- 
tions of the subject under discussion. Thanks to the rapid 
progress of photography, this method of teaching by the 
eyes, the value of which is recognized as beyond dis- 
cussion, is gradually extending more and more widely;* 
Should the p^itient die, the anatomist preserves the as* 
peel of the affected organs, before cutting them up for 
microscopical examination. 

In this connection appears a most important applica- 
lion of photography, namely, photo-micrography. It is 
well known, and to the histologist better, perhaps, than 
to others, that the microscopical sections which we so 
much admire, are liable to destruction. Some change, 
others can be easily broken or lost, and it is desirable to 
preserve them. Photography permits this to be done, 
not only in a durable manner, but presents thera in a 
form to facilitate researches 
and studies. 

They may be enlarged, 
collected and published, and 
they need no longer be kept 
guarded In labocatories, to 
the great disadvantage of 
jiersons occupied with a 
study of medicine. 

To resume. A photogra- 
phic service especially 
directed to the needs of 
medical study, must, in ad- 
dition to the current appli- 
cations of photogra|»hy, in- 
clude a set of micrajihoto- 
graphic apparatus. T h e 
stereotype plates and lantern 
transparencies should be 
carefully classified. Albums, 
containing the proofs from 
nature and micrographic 
enlargements, are preserved, 
and present all the indica- 
tions of nature to guide the 
student who consults them. 

Such are the principal ap- 
plications of photography,but 
these are not alt As we mentioned 
photography may analyze movements; and in this connec- 
tion, what field of study could be more beautiful than that [tact point, which can be moved parallel to the cylinder. 




Fig. 2. — Photo-electiuc Apparatus, arranged to take a Sbries 
OF Impressions at Equal Intervals op Tiice. 

vl, Photogmphic Camem ; B^ Battery ; C^ Metroiiaine ; A*^ Clock Move- 
ment ; A\ Key for same ; />» Morae Signal Key ; 
E^ Trough of Mercury. 



To this end we project a series of views of the same ob- 
ject in a circle within the camera by a circle of ob}ectivcs 
upon its front A blackened disc of aluminum, pierced witli 
a rectangular opening, and revolved by a clock moveroent, 
is placed behind the objectives. While at rest, the opening 
in the disc remains between two objectives, and consequently 
the sensitive film is entirely protected from the light. An 
electro-magnet controls a mechanism so arranged that wh«i 
a momentary current passes, the opening in the disc moves 
over and opens one of the objectives, remaining fixed over 
the opening until the current is interrupted, when it again 
moves onward, but stops before reaching the next objec live 
and again excludes all light The advantage of this disposi- 
tion is evident So long as the current passes, one of the 
objectives acls, which is a condition necessary in a labora- 
tory. So long as the current is interrupted the apparatus \% 
closed. The time of exposure, and the interval between 
two successive proofs, can, therefore, be graduated at pleas- 
ure. A needle upon the exterior of the camera follows the 
movement of the disc, and indicates the number of impres- 
sions taken. Electricity 
being the regulator of the 
apparatus, the observer can 
operate it at a distance while 
remaining at the bedside of 
the patient The accom- 
panying engraving. Fig. i, 
shows the general installa- 
tion of the apparatus at the 
moment of the experiment. 
The doctor, by means of a 
Morse key, sends a current 
of electricity to the camera 
ai pleasure, and thus pre* 
serves the attitudes that he 
wishes to study. It is thus 
that may be obtained impres- 
sions characterizing each 
period. When it is desired 
to decompose a movement 
within a period, a Breguet 
key may be employed, or 
belter still, a transmitting 
cylinder, to which the desired 
rapidity may be given by 
means of a regulator. This 
cylinder, made of insulating 
material, has a series of long 



in the beginning, metallic triangles imbedded in its surface, and all communi- 
_ 1 !_ .!_- eating with the poles of a battery. During its rotation a cott- 



of medicine ? If certain patients are rendered incapable 
of moving, others are afflicted with an exuberance of 
movements. I speak here of individuals attainted with 
certain diseases of the nervous system, such as hystero* 
epilepsy, the epilepsy proper, etc, etc. 

The spasms that we have more especially in view, far 
from being an incongruous mixture of disorderly move- 
ments, are subject, on the contrary, to certain rules and 
certain laws, If we take, as a type, the hystero-epileptic 
attack, we shall see, as Prof. Charcot has demonstrated, 
that it is composed of perfectly distinct periods, each of 
which comports with a succession of rhythmic and char- 
acteristic movements. What is necessary, then, is an ap- 
paratus which permits, first, to seize upon the different 
special attitudes at various periods ; second, to decompose 
the movement during each period in a series of se|>arate 
proofs taken at intervals very near together, 



• An exceileiil example of iu eflSoKsx is w&m la Prot Btokmovs'to 8i£iud*3r 
iafi*wii^ kct«ca on 2^atitral HJaturj, st the AflL Mat. «f Kat. HIil., N. T. 



receives the current each time one of the triangles passes, and 
transmits it to the apparatus. Towards the extremity of a 
triangle the pose will be evidently short, near its base it will 
be proportionately longer. If, therefore, the cylinder be 
given a rotation, of known duration, it is easy to take photo- 
graphs at determined intervals and of determined exposures. 
The movement being decomposed, it may be easily recon* 
stituted by means of the phenakisticope, 

Messrs. Muybridge and Marey originated this study ol 
movements, the first by means of distinct apparatuses ar* 
rauged in series; the second by means of his photographic 
gun. For our own part, and for the generality of the 
studies which interests us, we prefer the system of multiple 
objectives. 

The expense of many objectives is certainly consider- 
able, but other considerations induce us to regard this as 
of secondary importance. 

Fig. 2 shows a front view of the camera and the amuige- 
ment of objectives, but this is only a model appduain^ 
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suitable for experimental purposes. It is desirable lo have 
it made on a scale sufficiently large to give pictures of the 
Usual size for projection. There ts no limit to the size of 
the instrument- One of its advantages is, that it will give 
several pictures at the same time. In effect the disc may 
be rotated with as great rapidity as may be desired. 

In the gun barrel of our esteemed friend, Professor 
Marey» the revolution of the chamber which contains the 
sensitive plate, occupies one second of time, during which 
12 pictures are made, each with tJu of a second exjjosure. 
All the attitudes intermediate between two pictures being 
lost. This is a necessar>' defect of the device which presents 
before a single objective different parts of the same sensitive 
platCp and permits the light to enter only when the plate is 
immovable. Much time must, therefore, be lost during the 
experiment 

In the system of multiple objectives, each objective is 
independent, and the lost time is greatly reduced, since the 
opening of the disc — however rapidly it may be moved for- 
ward — finds each objective ready to operate. 

Since the size of the 
camera is unlimited, so is the 
number of objectives, and 
in a single experiment any 
number whatever of pictures 
may be taken. It is merely 
a question of the number of 
objectives. 

Before concluding, we 
should mention a convenient 
device for obtaining ihc 
exposures at equal intervals 
of time. It is the electric 
metronome of M. Gaiffe. 
The current from the battery 
enters and leaves the appa- 
ratus by a lever, which fol- 
lows the movement of the 
metronome and carries two 
points, which are alternately 
plunged in a cup of mercury. 
From this cup the current 
passes to the camera. A 
Morse key is included in 
the circuit and used as fol- 
lows: Everything being ar- 
ranged, the metronome is 
regulated to the desired 
speed by means of its ad- 
justing weight. When it has 
ac<iuired its proper rate of 
vibration and the moment 

for exposure arrives, the Morse key is depressed and the 
current allowed to pass until the needle on the camera dial 
has reached its point of departure. The current is then in- 
terrupted and the experiment is terminated. The appara- 
tus we have described, and that we propose to call photo- 
electric, is especially designed for certain medical and 
physiological studies; but in military art it would be exceed- 
ingly appropriate to photograph torpedo explosions. In 
fact, the effect of these weapons is studied by measuring the 
height and diameter of the jet of water projected upward 
liy their explosion, and the data for the measurement, are a 
series of instantaneous photographs taken at equal intervals 
of time by distinct cameras. In practice, this disposition 
is liable to errors that can be suppressed by employing the 
photo-electric apparatus, which can be controlled from a 
great distance, and the rate of which is regulated previously. 

In concluding this modest paper, we must suggest that 
the possibilities of the application of photography to medical 



study arc by no means exhausted. Photography is now 
employed in other departments of science, to register the 
ntiost delicate indications of various apparatus of observa- 
tion, and it is not too much to expect that it will soon do as 
much in the domain of medicine. 



W"l 



Fig. 3* — Impressions octajned by the Photo-electric Apparatus. 
A Seeies of Pictures taken feom the same Object at 
Unequal Intervals or Time. 



EREVER wealth can minister to the highest 
forms of taste and luxury, there wc shall see the 
incandescent light illuminating art and wealth with that 
radiant glow which furnishes ample light without the annoy- 
ing heat of coal gas, or its more pernicious fumes, which 
injure health and fabrics. 

We have seen the brilliancy of the carbon — in the form of 
the diamond, flashing back its borrowed light— completely 
eclipsed by the glowing of the other form of carbon in a 
tiny incandescent lamp, fed from a portable source of elec- 
tricity concealed by the wearer. 

When the general public fully realize how little of the 
experimental stage yet remains in electric lighting, then we 

shall see its rapid intro- 
duction into the more ele- 
gantly appointed homes of 
our cities. There is little 
prospect of its use in the 
isolated suburban r c s i • 
den CCS, as this method of 
lighting can be furnished 
feasibly to homes only from 
central stations, because no 
(me wishes their homes in* 
vaded by the apparatus of 
modern steam engineering, 
with its boilers furnishing 
steam at high pressures, 
even if it were desired to 
employ competent engineers 
for the time that the lights 
are used. 

For the present, the 
sources of such light must 
be derived from a central 
station with the electricity 
transmitted by the heavy 
underground leads suited 
for incandescent lighting 
currents; or perha[js by 
secondary batteries convert • 
ing arc lighting currents 
upon aerial wires to those 
currents of low tension suit- 
able for incandescent lamps. 
It is a curious fact that the electric light is most per- 
fectly suited to the two extremes of use. The one in 
industrial establishments, where greed of gain demands the 
abatement of the last cent in every item of expense, and 
on the other hand, among those homes where the liberal 
conditions of life receive the tribute of those achievements 
of industry and art which add to the comfort of life and 
the enjoyment of the beautiful 



M. JACQUELAIN tias endeavored to prepare a pure c&rtxm for 

electric purooses that sbould be as hard aod as conductive Jis gas carbon. 
He firat takes gas carbon, which he siibtuits to four processes: 1» treat* 
mcnt wjth dry chlorine at a red beat for thirty hours; 2, treatment with 
hot alkali for ab<:»ut three houre; 3, immersion in hydrofluoric add (i to 2 
of water) at a temperature of 15* to 25''; 4* carbonized by heatinif strongly 
in the vapor of a high-boiling hydrocarbon, for commercial purposes gas 
tar will do as well. All these operaiioos may be performed after the car- 
boa has been cut into sticks. By these processes the impurities have 
been reduced to a ypiniiTMim^ and a good« pure carbon obtaiQcd. — Naiurt* 
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ATKINSOirs TOPLER ELECTRIC MACHINE, 
AND ITS MODE OF ACTION, 



BY P. ATKINSON, A.M. 



Chicago, Sept. t4lh, i88j, 

THIS machine is constructed with two glass plates ; 
the back plate B^ stationary, and supported by 
hard rubber insulators, while the front plate A^ placed at 
a distance of about % inch from it, revolves in the direc- 
tion of the arrow, on an axis attached to the post at M^ 
through afi opening in the centre of the plate B. 

To the plate S are attached the brushes E and F, and 
the tin-foil and pa|)er inductors T and -V 

In front of the 
plated, J^ inch from N 

the glass, are the 
uninsulated combs 
rand /^, with their 
brushes ; and the 
insulated combs K 
and Z, connected 
with the Leyden 
jars C and />, and 
the sliding rods I* 
and R. V and // 
are screwed to a 
brass core at the 
centre of the hard 
rubber disc M, 

To the plate A 
are attached the six 
discs^ or carriers, 
two of which art 
seen at J^ and ^. 

These parts, will 
a driving wheel an< 
belt, mounted on u 
base, constitute the 
points of resem 
blancc between this 
machine and others 
of the same class. 
The points of dif- 
ference, covered by 
patent, are as fol- 
lows : 

1, The outside 
coatings of the Ley- 
den jars C and Z>, 
are of sheet brass, 
nickel plated, and 

are screwed firmly to the base, forming cups into which the 
jars fit closely, and are thus held in a fixed position, alTord- 
ing a firm support to the parts connected with them, and 
preventing liability to accident or injury to the jars or 
plates. 

2. The induced current from these outside coatings is 
conveyed down by the brass screws which attach them, 
and along copper wires underneath, to the terminals of the 
switch 5, through which, when closed, it passes from one jar 
to the other; but when open, as in the cut, it passes by the 
brass sockets, seen on the edge, which are also connected with 
the terminals, out through the conducting cords, and 
a person, or other object, connected with their outer 
extremities. As this induced current flows simultaneously 
with the direct current from the inside coatings, the switch 
and sliding rods place it completely under control of the 
operator, either for medical or scientific purposes. With 




the switch open, a slight separation of the electrodes P 
and R^ produces a smooth, gentle current ; this may be in- 
creased to any desired strength, a separatipD of % iDcb 
producing a current too severe for the strongest nerve«w 
Geissler tubes, attached to the cords, show the beautiful 
effects of the interrupted currenL Also the induced spark 
below, simultaneous with the direct spark above, is shown 
when the switch is open about % inch, as in cut, 

3. The brush holders E and F^ are attached to the 
plate B^ through holes near its edge; thus giving a direct 
passage to the electricity from the carriers on the plate A^ 
where it is generated, through the glass, to the tinfoil in- 
ductors, represented by the dark shade, and the paj>cr 
inductors T and -Y, represented by the light shade. 15y 
passing the electric charge iftrouj^h the j^/asSt ittsitie t/s €dgi^ 
an insulating margin is interposed between the conductors 

and the edge, thus 
preventing loss f rotu 
leakage, which is 
unavoidable when 
the brush holders 
are attached b y 
clamps or ears on 
the edge. 

4. The carriers 
on the plate A arc 
of sheet brass, with 
raised centres, and 
nickel plated, mak- 
ing them both dur- 
able and ornamental 
The hard nickel 
surface is not af- 
fected by the action 
of the brushes, or 
the electricity, while 
tin-foil soon be- 
comes defaced: and 
the carrier, being 
practically one 
piece, and its entire 
surface cemented lo 
the glass, its raised 
centre cannot be- 
come detached, as 
may happen when 
the centre is put on 
separately over a 
tin-foil base* 

5, The combs V 
and A', also H and 
Z, radiate at an 
angle of 45 degrees 
to each other^ from 

the central disc M^ to which they are attached ; so that 
any possibility of error in regard to their position, or[of dis- 
placement, is practically impossible. 

The following improvements may also be noticed ; — 

The base is made of two-inch strips, glued together 
lengthways, and heavy cleats screwed on underneath; 
giving all the advantages of iron as to freedom from 
warping with the insulation, and elegant finish of the wood. 

The iron casting, on which the driving wheel is mounted, 
slides in grooves on an iron plate, and is moved by the 
adjusting screw C?, to tighten or loosen the belt. 

The hard rubber insulators, which support the plate B, 
have soft rubber packing, to ease the pressure on the glass. 

The Leyden jars C and /?, have wooden caps, with 
cork attached, making a neat ornamental cap, and affording 
a firm support to the brass conducting rods which support 
the sliding rods P and R^ and the combs A'' and I^, 
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The machine, as here described » has only two plates; 
but the number is not limited ; four or more plates may be 
used if desired, but better results have been obtained by 
increasing the size, rather than the number, of the plates. 
Plates i6 and i8 inches diameter, respectively, make a very 
efficient machine ; plates 25 and 28 inches diameter, make 
one of great energy; and the smoothness of the induced 
current is very perceptible in machines of large size. 

The energy of the discharge depends chiefly on the 
size of the Ley den jars, as increased sixe gives increased 
storage, and consequently^ greater energy and less rapidity 
of discharge. 

ITS MODE OF ACTION. 

Soon after the invention of the Holtz machine, in 1865, 
an explanation of its mode of action appeared. This was 
based on the assumption of the dual nature of electricity, 
and illustrated by a cut of an old style Holtz, made before 
lite appUcation of the ** diametrical," or uninsulated combs. 

So plausible was this explanation, that scientists have 
ever since seemed to rest satis6ed with it; and it has been 
copied into every work describing the machine, and, in 
some cases, with the same identical old cat, or worse, a 
cut of the new style, without any explanation of the new 
appliance* 

This theory of the Hohz is briefly as follows. — Suppos- 
ing the carriers, brushes, and uninsulated combs in the cut, 
removed, we have, practically, an old style Holtz. The 
initial charge is given by inciting a piece of hard rubber 
with caiskin, and applying it to one of the paper inductors 
on the plate B to .V for example, while the plate A is made 
to rotate rapidly. This charge being negative, induces 
positive electricity on the front surface of By negative on 
the back of A, and positive on the front. As the plate A 
in revolving, passes the insulated comb A', the positive 
charge is given off to the Ley den jar C, and negative 
received. With this negative charge the plate comes 
round to the other comb and jar, gives up its negative, 
and receives positive electricity. Thus, opposite sides, 
surfaces, and jars become oppositely charged, each acting 
inductively on the other in geometrical ratio ; while a dis- 
charge, accompanied with spark and snap, takes place 
between the sliding electrodes. 

This explanation seems very satisfactory for the Holtz, 
where the initial charge is given on one side only, and from 
a source exterior to the machine ; but it fails to ex- 
plain the Topler, whose action is automatic, the initial 
charge being given by the machine itself on both sides at 
the same instant. 

To comprehend the action of any electric generator, the 
following essential principles in their construction should 
be kept distinctly in view. 

To generate electricity, is to create a difference 
of electric potential ; the efficiency of all generators, 
whether batteries, dynamos, or glass plate machines, de- 
pending on the difference of potential which each is able 
to create and maintain within the apparatus itself. And 
the work to be done by such an apparatus is the 
restoration of equilibrium, through an exterior circtiit; and 
may consist in producing heat, light, chemical, mechanical, 
or physiological action. 

Let us consider how these principles apply to this 
machine. 

It will be seen, from the cut, that as the plate A 
revolves, the raised centres of the six carriers are brought 
into contact with the wire brushes attached to the holders 
E and F^ each ojiposite pair touching opposite brushes, 
successively, at the same instant. The friction generates 
electricity, which dill uses itself over the carriers on A^ and 
the inductors on B^ with which ihey are, at the instant of 



contact, in electric connection. The potential of carrier 
and inductor, during contact, will be the same ; at the 
next instant the carrier passes on, and is insulated from the 
inductor, and carrier and inductor now act inductively on 
each other, and multiply the initial charge given by the 
friction of contact. As it accumulates, it spreads over the 
paper inductors ; these act on the opposite surfaces of the 
glass, till both surfaces of both plates become charged; the 
initial charge being still continued by the constant friction 
of the carriers and brushes. 

But, since both sides of the machine are of precisely 
similar construction, and since the mode of action on 
both sides is apparently the same, the question arises, how 
any difference of potential, or electric charge can be 
accounted for. 

And first, it will be noticed, that the position of the 
plates being vertical, their lower halves are nearer to the 
earth, by their semi-diameter, than the upper halves, and 
consequently, more under the influence of its inductive ac- 
tion, by the square of that distance. A horizontal, or any 
other position would not prevent this result; it could only 
be done by placing them between two worlds of equal size, 
and equally distant from both. 

The lower halves are also in close proximity to the Ley- 
den jars, the driving wheel, and the belt, and subject to 
their inductive influence; and the plate B^ is supported on 
two hard rubber insulators, while the upper half has but 
one, and hence has the advantage of the better insulation 
of the air. 

To this lower half of B^ and subject to these influences, 
is attached the brush holder F^ while E is attached to 
the upper half, and remote from them. Hence, the car- 
riers brushed by E^ and descending towards Z, must 
acquire a higher potential than those brurfied by F^ and 
ascending tow*ards AT. 

An accumulation of electricity must also occur at the 
lower ends of the inductors 7* and -V, from the inductive 
iniluence of the earth ; and as the brush holder F^ is 
placed at the lower end of A\ it furnishes an outlet to a 
portion of this charge, as seen at night by the brushes of 
light from this holder to the outside of the jar C, and 
other parts in close proximity. 

The lower end of T^ on the contrary, is welt insulated; 
hence, the potential of T, from the heavier charge at its 
upper end, and the better insulation at its lower end, 
must be much higher than that of A', where the intluences 
are just the reverse. 

This accumulation, or high positive* potential at the 
lower end of T^ must produce a high negative potential at 
that point on the plate A^ and its carriers, as it revolves ; 
and this is shown by the brush of light marking the flow 
of electricity on to the plate from the uninsulated comb 
//; the outflow of the current received through V from 
the opposite side and upper half of A, This brush of 
light extends upward, as the charge increases, almost to 
the comb Z, showing the high negative condition of the 
plate and carriers, after having parted with their elec- 
tricity through L to the jar D, 

And here let it be noted, that a brush of light be* 
tween comb and plate would have the same appearance 
whether the flow were from comb to plate, or from plate 
to comb. Hence, a similar brush extends upward from 
the comb Z. as the plate and carriers descend charged 
from /i, and give off their electricity to /. 

Following any opposite pair of carriers, as ff^ and Z, 
we find that as Z passes under the brush F^ VV passes 
under E ; and as /. moves on to the insulated comb A', 
W at the same instant arrives at Z; but Wy as al^ady 
shown, has a higher potential than Z, and, at this point, 
a peculiar adjustment takes place. W gives up its charge 
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through the comb Z, to the inside of the Leyden jar D. 
This creates a positive charge on the inside of D^ which 
induces a negative charge on its outside. The electricity 
thus repelled, passes to the outside of C, making it posi- 
tive, and inducing negative on its inside ; and this re- 
pelled electricity lows through the comb K to the carrier 
/,, Z then passes on with a positive charge to the unin- 
sulated comb F, while W^ having become negative, as 
previously shown, arrives at H, Each now passes under 
the wire brush attached to its respective comb, and the 
combs being attached to the brass core at the centre of 
My the carriers are put in electric connection with each 
other, and their potential equalized by the flow of elec- 
tricity from V X.O H \ ^o that each arrives at the original 
position of the other at the same potential, ready to 
repeat the same process. 

The combs K and V^ L and H^ have also performed 
the same office for the several sections of the plate A^ 
as it has passed them ; so that the section from V to E 
is now at the same potential, from centre to circumfer- 
enre, as the section from H X.o F \ each section having, 
like the carriers, performed its work on the Leyden jars. 

'I'he section from R \.o H having given up electricity, 
has become negative, while that from A' to V having 
rec:eived electricity, has become positive. 

This positive potential on the front surface of A^ at 
this iK>int, induces negative potential on its corresponding 
back surface ; positive on the front of B^ and negative on 
the back and on the inductor X, In the same way, but 
in reverse order, similar conditions occur on the opposite 
side. 

It will thus be seen, that while the brushes F and E 
act as generators, the bnishes V and H act as discharg- 
ers ; and while the combs K and L create a difference of 
potential in the jars, the combs V^ and H^ like thfeir 
brushes, discharge, and restore equilibrium. 

When the difference of potential between the inner 
coatings of the jars becomes sufficient to overcome the re- 
sistance of the air, a discharge from the inner coating of D 
to that of C, takes place through the sliding electrodes R and 
r ; and, at the same instant, a discharge from the outer coat- 
ings takes place through the switch and connections, from Cto 
J), to restore equilibrium between them, and thus complete 
the circuit. 

A spark and snap, from the resistance of the air, accom- 
panies the discharge between the inner coatings; and the 
same will occur between the outer coatings if the switch is 
open; but, if closed, the discharge takes place silently. 
The plates and other parts being, at the same instant, re- 
lieved of strain, there is a restoration of equilibrium in 
the whole machine. 

The above explanation applies to the machine when it 
is put in operation from a state of absolute rest; but when 
it is in a high state of activity, there frecpiently occurs a 
rrvrrsal of potential after a discharge, as shown by the re- 
versal of the brushes of lij^ht from the combs. To account 
for this it must be considered, that after the primary dis- 
i har^r, a residual still remains; this, from unequal resist- 
anf:r, may br greater on one side than the other, and after 
ix-ing n-JKived from strain by the i)rimary discharge, will 
oprratr to j^ivc a slight j)rcponderanre of potential to that 
f.idc, whir.h is rapidly multiplied by induction, as the rota- 
tion of the ]»late ccmtinues. 

A reversal can also be produced by touching the induc- 
tors, or jiarls c:r)nnecte(l with them, while in action, which 
would reduce the ])otential at that point. Special condi- 
tions may also exist in certain machines, which will reverse 
the ordinary mode of acticm; as, for instance, a difference 
of thickness on opi)osite sides of a glass plate; or in opposite 
jars. 



The condition of the air, as to its insalationy influ- 
ences the whole operation -of this machine. An air space 
insulates the plates, and also the jars, with their Tdds 
and balls, from each other ; and as a damp atmosphere 
lessens this insulation, it will decrease the energy of the 
machine in like proportion. A film of moisture, settling 
on the plates, will often so reduce the insulation, that 
the slight initial charge by the action of the brushes is 
conducted over the damp surface as fast as it is gen- 
erated ; so that no difference of potential, and conse- 
quently no charge, can occur. Ana as the machine is 
much more sensitive to such influences than the <^>er- 
ator, the latter is often puzzled to know why it will not 
generate. The simple and effectual remedy, in all such 
cases, is to dry it This may be done by a fire, a kero- 
sene himp, a hot iron, or by the sun's helt, though artificial 
heat is generally more effectual 

Bright, warm, sunny days, before or after rain, when 
the atmosphere is loaded with moisture, are the most 
unfavorable. At such times the plates should not only 
be dried, but warmed, as moisture will continue to be 
deposited so long as they are colder than the air. 

From this it is easy to see why a Holtz machine is 
so much more liable to stoppage than a Tdpler; as the 
Holtz receives only a small initial charge, which is then 
discontinued, while that of the Tdpler is constant, from 
the continuous action of the carriers and brushes : so that 
a well constructed Topler is perfectly reliable in any 
kind of weather. 

The views here given are not mere theory, or hasty 
deductions from imperfect data. They are the result of 
constant, daily experiment and observation, for several 
years, with both Holtz and T5pler machines, of almost 
every conceivable style, size, and variety, including a 
large number of the very best machines in use. 



UNDERGROUND TELEGRAPHY. 



AFTER all the agitation about underground telegraph lines, it appears 
that only one of nearly a dozen companies that have obtained per- 
mission to lay conduits has yet made any bona-fide efforts to cany out its 
undertaking. The conduit laid under Market Street a year or two ago is 
not included, for that proved no more than a stock jobbing enterprise, 
and when the flimsiness of the organization was exposed it went to pieces 
and is not likely to be revived. There have been also one or two short 
private lines constructed, but with these the public is not concerned. 

The only work mentioned in Superintendent Phillips' report to the 
councils, which gives any indication of genuine progress, is the line of 
underground telegraph wires now extending from Third and Chestnut 
Streets to the Kensington station, a distance of about two miles. These 
wires have been laid upon the Brooks* system, and are said to give satis- 
factory results. The company has authority to extend its lines through a 
number of streets, and if the experiment line now in use give promise of 
permanent success, it is likely that the most of the telegraph lines can be 
carried underground in this way. The same system should also be appli- 
cable to the telephone wires. Whether it will accommodate the electric 
light as well, is somewhat uncertain. 

Very many schemes of electric conduits have been devised that looked 
well on pa[>cr, and promised well in operation on short circuits and for a 
short time, but broke down under the conditions imposed by actual use. 
Nothing but experience can overcome the many difficulties of this problem 
and those who know the most about it promise least It must be evident, 
therefore, that very few of the many speculative oi^ganiatioiis that have 
sprung up in the last year have any real basis upon which to demand 
either privileges or subscriptions, and while the councils cannot andeitake 
to distinguish the scientific merits of rival inventions, it is hnportant that 
they hold all the comp.'iiiies to such a strict compliance with the conditions 
imposed by ordinance, that the public may distinguish for itself bcdween 
the genuine and the merely specuIative.~/'Afi^»^j»AM TVsMX. Sept «Iit 
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A RECENT DISCOVERY. 



PROF. LEO DAFT, of Greenville, N, J., recently made 
a discovery, the knowledge of which may have a 
very broad influence upon a certain class of electrical work. 

While making some experiments with an electrical rail- 
way, it was noticed that the traction of the electric locomo- 
tive, upon a grade of 3,000 feet to the mile, was far in excess 
of what was expected, on the basis of precedents furnished 
by steam locomotives. Subsequently, the influence of an 
electric current upon the traction was ascertained in the 
following manner: 

A bar of iron, B^ was placed upon two friction wheels. 
A^ A, which revolved in the same direction, A spring 
balance, C, measured the pull due to the friction between 
the bar and the wheels. 

When an electric current from a dynamo, D, was passed 
through the points of frictional coptact, the pull on the 
spring balance increased twenty per cent. If further ex- 
periments confirm this statement of results, then it will 
prove that an electric locomotive will have a traction of 
twenty per cent, greater than a steam locomotive of equal 
size and weight; and, also, the advantage of using the rails 
instead of independent conductors. 



^^^ 



It must be only a question of time before elevated rail- 
ways are propelled by elerlro-motors; and while the eleva- 
ted road might not be justified in abandoning their exten- 
sive locomotive plant in the event of a successful and 
economical system of electro-motors, yet such an invention 
would conduce to the introduction of elevated railways in 
other large cities, as by that means elevated railways 
would be robbed of much of their objectionable features of 
dust and noise. 



A COMBINED TELEPHONIC AND BURGLAR 
SYSTEM. 



can be used for telephone or other purposes. Whett the building is dosed 
for the night, the local circuU is si*ntched into the main drcait, by means 
of an ingeniously devised swntch, and if the local drcuit is in working 
order, an automatic gong near the switch sounds. If the ■wdrc has l)ecn 
cut, or the local circuit is open anywhere, the gonj; will not sound* 
When the circuit is in working order, the breaking of the circuit by 
opening a door* or window, or the cutting of a wire in preparation for 
an attack, will sound the alarm at the central or exchange station, jmd 
also in the building of the subscriber, thus atarming the subscriber, and 
at the same time indicating at the exchange the point of atuck, cnal>ling 
them to tdephonc to the nearest police station, or to send them over 
watchmen. 

When used in connection with the telephone exchange, the inventors 
have provided an auxiliary tag and attachments, to be attached to the 
ordinary drop tag of the exchange, and working with it, which* when the 
local alarm circuit is not switched in, falls with the primary tag, but when 
the alarm circuit is switdicd in, remains in position while the primary tag 
falls down, and remains down as long as the alarm drcuit is switched in. 
When the local alarm circuit is broken, the auxiliary tag falls and strikes 
an annunciator, which rings an alarm bell in the central sution, until the 
tag is replaced. This system will do away with the necessity of night 
watchmen in stores, buildings, or manufactories, and is far more certain 
and reliable, as it cannot be bound or bribed. 

The New York system of safe protection can be used with this alarm, 
as also the l>ay fire alarm button, by simply changing them from an open 
to a closed drcuit.^ ToUdo Be€, 



MESSRS. AVm. Kline, of Toledo, Ohio, superintendent of the 
telegraph system of the Lake Shore and Michigan Southern 
Railway; W, S. Shoupe, of Elyria, Ohio, and Theodore Buskirk, of 
Toledo, Ohio, patented m Wasiungton, June 13th, 1S83, an invention 
called ** The Combined Tdephonic and Burglar System," which claims 
to provide the most adequate, certain, and cheap protector against bur- 
glars yet known. The system was first planned to make available for 
night use the telephone plant used in the day time for telephone pur- 
poses, but which lay Idle and useless during the night. The system as 
perfected, however, can be used either in combination with the telephone, 
district telegraph s)'i»tem, or with a separate system of wires and exchange. 
The invention consists of a local closed circuit, embracing the doors, 
windows, and all points of attack of the building sought to be protected, 
adapted to t>e thrown at will into or out of the main circuit, which con- 
tains the police station and exchange. During the day, the main drcuit 



SUPPRESSION OF BATTERIES FOR ELEC- 
TRIC CALLS. 



SEVERAL attempts had been made in France to do 
away with batteries for electric alarms; but the special 
machines known as magnetic calls in other countries, were 
not used. They have a peculiar arrangement of the elec- 
tric machine, and are worked by a crank. The recent in- 
vention of M* Abdank Abdakanowitcz, is very simple^ and 
requires no care or expense. It consists of a permanent 
horse-shoe magnet, A^ placed vertically, and fixed to a 
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Transmitter. 



bearer which is attached at T, by means of a screw. A 

small flat coil, M^ having great resistance, oscillates between 
its arms; this plate is suspended from a spring and placed 
at the terminals, b\ in the circuit of the bellwork. Uy re- 
moving this plate from the vertical, and leaving it to the 
action of the spring, a series of oscillations of the coil is 
produced between the arms of the magnet; induction cur- 
rents, which may be of considerable strength and overcome 
great resistance, are then produced. 
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THE DECISION ON THE GRAMME PATENT, 



THERE will be a general feeling of disappointment, 
in electrical circles, that the decision of Judge 
Blatchford, in the case of the Gramme comjmny 
against the Amoux and Hochhausen company, 
for infringement of the Gramme patent No. 120.057, could 
not have been on the merits of the invention, and the claims 
of the great French inventor to absolute priority in the dis- 
covery of the commercially efficient modem dynamo and 
motor. 

When we consider how great is the contribution to 
science, what vast and varied results have already grown 
out of that invention, and what greater ones are in plain 
sight in the immediate future, it is unfortunate that the 
pretentions of the Italian savant. Doctor Pacinotti, should not 
have l>een set at rest by judicial decision, for it is probable 
that no similar occasion will arise. The great value of the 
invention has develo|)ed so slowly, that the European 
patents granted Gramme, will either expire by limitation 
within two years, or, being secret limited privileges, have 
been permitted to expire already, while the English patent 
not l)eing accompanied by drawings, which were lost in 
transit during the German siege of Paris, in 187 1, might not 
be sustained. Therefore, interest was centred upon the 
United States patent, which being limited in life, under 
Section 4,887 of the Revised Statutes, to the life of the 
prior French iiatent, had nevertheless the prospect of a 
"short life and a merry one/' because it had become the 
proi>erty of a rich, powerful, enterprising, and prosperous 
combination, to whom it would be extremely valuable, in 
consequence of its sweeping control of the manufacture of 
dynamo machines, the one indispensable pre-requisite to 
any electric light or power business whatever. There has 
never l>een any serious attempt to infringe Gramme's 
luitents, or to deprive him of the credit of his invention in 
France, and under the admirable management of M. Fon- 
taine, the administrator of his affairs, the genial and accom- 
plished inventor has l>ecome rich in money and in honors. 
and not at all disposed to guard his interests aggressively, 
or with jealousy. Eminent counsel were employed by both 
contestants, and a great amount of evidence was collected. 
and testimony taken, both here and in Europe. Judge 
Hlatchford was suppt^sed to be exception.illy equipi>ed to 
determine so interesting a question: and. ipiite a|virt from 
any petuni.iry concern in the decision, or any material 
results involved, although they were very great, a general 
interest .nnd wide curiosity existed. 

I'here was, therefore, some surj^rise. and much dis.ip- 



pointment, that the decision should have been given upon 
a single point, not relating to the scientific or mechanical 
questions involved. 

It had been generally understood, and was in fact set 
out by the complainant company, that a prior patent taken 
out in Atistria, for the same invention, and by the same 
inventor, had expired in 1880, and it followed as a matter 
of course, that if the Austrian patent was such as was con- 
templated by Congress in the restrictive clause of Section 
4,887, the United States patent must expire with it 

It was, however, held by the complainant company, 
that the Austrian patent of Dec. 30th, 1870, being a 
"secret" privilege, and never, if at all, becoming a 
"patent," until after the issue of the United States patent, 
Oct. 17th, 187 1, could not by its termination, or lapse, 
affect the term of 120,057. It was, therefore, expected that 
a decision would be had upon the merits of the case. 

Judge Blatchford's decision, however, after reciting 
what was substantially agreed upon by both complainant 
and defendant, concerning the expiration of the Austrian 
patent, and its effect upon the United States patent, assum- 
ing that the Austrian was a patent within the meaning of the 
law of the United States, says: 

** It is also contended for the plaintiff, that the Austrimn patent was 
a secret patent, and, therefore, not a patent within the meaning of Sec- 
tion 25 of the Act of 1870. The Austrian statute provides, that the 
petition for a patent must contain a statement whether the invention is- to 
be Icept secret or not ; that special care is to be Uken for the observation 
of the required secrecy, and due precautions are to be adopted against any 
possible violation of the secret; and that specifications as to which secrecy 
is demanded, are not open to the public, or for the taking of copies, until 
the patent is extinct. In the present case, the petition for the Austrian 
patent stated that it was desired that the description be kept secret. But 
the Austrian statute also prtnides that an exclusi^t priviUge secures to the 
patcfttee the exclusive use of his iptveniion^ as laid tloitm in his specifica- 
tions^ for the number of years mentioned in his ' pritnlege. The Austrian 
patent in the present case, states, on its face, that it is an exdnsive patent 
for the duration of one year, for the improvements in question, * in con- 
sonance 'unth the description deposited under all comlitions^ and with all 
effects stated in the Austrian statute.* In view of these facts, however 
far the Austrian patent might have come short of being a prior pablic 
foreign patent sufficient to defeat a patent granted here to another inven- 
tor, for an invention made after the granting of such prior foreign patent, 
it is not perceived how the question of secrecy or publicity in the foreign 
patent granted prior to the granting of the patent here, can affect, under 
Section 25 of the Act of 1S70, the question of the duration oC the patent 
here. The Austrian patent conferred on the pitentees an exchnive privi- 
lege. It W.1S the manifest intention of Section 25 of the Act oC 1S70. that 
the exclusive privilege under the [xitcnt here should expire with the exchi- 
sive privilege granted abroad to the same in\-cntor, haWi^ the shortest 
term.*' 

Therefore the bill was dismissed. 

But, it api>ears clear enough, that in order to determine 
what the word ** exclusive " means, in the translated text of 
the Austrian j^atent. we must refer to the Austrian statute, 
and it is not doubtful that the signi6canceof the word exclu- 
sive varies, according as a patent is a "patent" or a secret 
j>rivilege. The most vital and important difference is, that 
in the sense of ** exclusive," as applied to an American 
l)aient. Gramme had no ** exclusive privilege" in Austria at 
any time, in other words, l/ure 7t*as na^r a day^ simce Dec, 
30, 1S70, the date of his Austrian [nUent^ when amy subject of 
Austria had not as much rij^hl as he kaJ^ to make amd use his 
invention. 

The Austrian law must control the meaning of the words 
of a grant made by virtue of that law, and if every subject 
of the Kaiser- Kinj^ had the same right that Gramme had to 
make and use his inveniit»n, the word "exclusive" in the 
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grant must have a meaning which would not be welcome to 
the American inventor. 

What Gramme acquired by virtue of his Austrian privi- 
lege> was, the righi to €(»nveri it into a patent^ h taking proper 
Uis^al mcasurts, and this right he never exercised. 

He could ^' ikma mi a i/ist'on/inuame *' of infringement, 
but only "M^ repetition 0/ an injringement prohibited hef ore*' 
is iliegal, and this is true to the end of the term. An infringer 
may have been manufacturing and selling for fourteen years ^ 
before being disem/ereii, and etfen then^ can only be enjoined 
from continuing during the last year of a tertn, having 
enjoyed, free of charge, or damage, the same rights that the 
patentee had in his invention, for nearly its life. 

It is supposed iliat the Gramme company will appeal to 
the Su[)reme Court, thus continuing an element of uncer- 
tainly in the general business, outside the hmits of that 
combinaiion, and if that court sustains the appeal, we shall 
at last, after a delay vexatious, injurious and expensive to 
all concernedi reach a conclusion upon the merits of the 
controversy. 



ELECTRO-MO TORS. 



THE late Fleming Jcnkin stated, shortly before his 
death, th:it the reversibility of the (jfantme ring was 
the great mech antral invL^ntion of modern times. The laws 
of the mechanical theory of heal had long ago showed the 
work of the steam engine to be merely the conversion of the 
unwasted portion of the heat of the steam into work, and 
that the steam obtained this capacity for work from the 
chemical action of the burning fuel and the air under the 
boilers. 

Thence the gases which are belched forth from the hot 
furnaces are seized upon by nature, and, by the aid of the 
sun's alchemy, tran.smutcd into vegetation, awaiting the 
demands of man to be used again as fuel. 

With the water wheel, the water falling from mill pond 
to trench and turning the wheels, is ultimately evaporated 
by the sun and transported back to higher levels. 

Each step of these instances is easily susceptible of 
proof and measurement; but no one ever constructed a 
steam engine which converted its work into heat by friction, 
generating steam, and ultimately operating a second engine. 

In the dynamo machine the cycle of changes, illustrating 
the conversion of work into different forms of energy and 
back to work, is a matter of frequent occurrence, and sus* 
cepttble of proof wherever there are two dynamo machines, 
one of which is provided with means for its operation. 

The work of the power in the belt ajipHed to one 
dynamo generates an electric current, and this electricity 
conducted to the other dynamo produces work. If the ef- 
fort of reproducing work were tried with the steam engine, 
the losses would be so great that the ex[ierimenier would 
probably succeed in converting only about three per cent, 
of the power of the first engine into work at the second 
engine. In the dynamo, the matter at issue is on a far dif- 
ferent basis ; instead of a meagre three per cent., experi- 
menters have reconverted over eighty per cent, of the 
power applied to the first dynamo, as power exerted by the 
second dynamo. 

There is nothing new about this, as these principles 
have been common knowledge for years ; and it is a matter 
of suri>rise that they have never been used in a commercial 
manner, when, at the same lime, there is an admitted iirom- 
ise of a demand, whenever responsible [larties are prepared, 
to supply the market. 

For several years we have read the promises of electro- 
motors in the circulars of the electric light companies; while 
about half of the Uhiminating companies have been incor- 



porated as Electric Light and Pottfer Companies, and we 

doubt whether one of them ever exercised the right to sell 
power furnished by electro-motors. 

We recall but two instances where an electro-motor is 
in practical use ; one is a sewing cotton mill in Newark, 
where a fine eight -light Weston dynamo furnishes 
the current to a smaller dynamo, which serves as a 
motor, and drives a number of spool winding machines 
in a room over a storehouse, where it would be expen- 
sive and inconvenient to conduct a line of shafting, 
The other instance is in a cotton mill in Newburgh. 
where a Daft dynamo in the mill furnishes the elec- 
tricity for a reversed dynamo machine, which serves as a 
motor, and operates the elevator in the cotton storehouse, 
some six hundred feet distant, where three bales of cotton 
can be raised or lowered on the elevator at the same time. 
This same dynamo is also used on two lighting circuits, one 
of three arc lamps, and the other ninety incandescent 
lamps. 

A few years ago. Sir William Thomson presented a plan 
to distribute a portion of the energy of the falling water at 
Niagara Falls around the Slate, 'furbines, dynamos, con- 
ductors and motors were outlined on a gigantic plan. There 
have been numerous schemes of transferring the power of 
wind, waterfall and tide to some distant town; generally the 
storage battery is drawn into the plan as a convenient go- 
between. 

A short lime ago the treasurer of a large mill, in Maine, 
wished to avail himself of the use of a water power situated 
on the same stream, some distance above the mills. The 
problem of transmitting 150 horse-power a distance of three 
and a half miles, was submitted to the representatives of 
several electric companies. All declared that they could 
do it, but no one was ready to sign a business-like contract 
with provisions of the usual character for failure or delay, 
and, as a consequence, a steam engine and boilers have 
been put in to operate the increased machinery in these 
mills. 

That tricycles, yachts, miniature railways, and other toys 
have been operated by elect ro-oiotors, docs not pertain to 
the object of this article. We ought to have an extensive 
use of electro-motors in our large cities, corresponding to 
the general use of gas engines in England, for small powers. 

In the same buildings, our cities contain stores on the 
first floor, which use electric lights at night, but during the 
day the artisans in the upper stories use many small steam 
engines. The cost of maintaining a small steam engine is 
far in excess of the proportionate cost for a large steam 
plant. The small engine not merely uses a relatively larger 
amount of fuel, but the expenses of supplies, attendance, 
lloor sjiace, and repairs are so much in favor of a large plant 
that the actual cost of a horse -power in a large engine, 
under favorable conditions, is one-quarter that of a 
small engine, as generally nm. 

There is no «|ueslion upon the room for profit in such 
distribution of power where tenants are numerous and 
their business constant, even if there were a loss of fifty 
|ier cent, between the diiving engine and electru-molor. 
Hut we have omitted all reference to one great difficulty in 
the matter of electro-motors, and that is, the absence of an 
adequate governor. It is indeed true, that some of the mo- 
tors have brakes and rheostats, but such wastes of energy 
are not worthy of the name of governors. There must be 
some form of governor which will preserve a constant 
velocity to the armature of the motor, when the mechanical 
resistance is variable* within the limits of practical use. 



' — - A CABMAN in Vienna iss^d touscdifctric lampson hiik cab, and 
in one announcement it i^ ^talcil4hat he obt^iini^ the current from a dynamo 
mounted on or driven by ilic BuUe. 
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RAILROAD TELEGRAPHING, 



A system of inter-communication between fixed stations 
and moving railroad cars has been recently explained to us 
by the inventor, Mr. Lucius J. Phelps, an electrician of this 
city. The invention is certainly very simple, and appar- 
ently very practical, and, as a company will soon be organ- 
ized for its introduction, we may expect soon to see every 
railroad train a traveling telegraph station. 

The sensitiveness of the telephone and the difficulty 
that is experienced on all telephone lines from induced cur- 
rents^ is the foundation of the invention, and an apparatus is 
constructed simply for the purpose of augmenting this in- 
duction and making it useful in transmitting signals; thus 
doing away entirely with all electric contact between the 
line conductor and the car, which has been the almost in- 
surmountable obstacle in the way of all other similar at- 
tempts. The recent improvements in dynamos also, whereby 
powerful and reliable currents are obtained at small ex]>ense, 
is an almost indispensable factor in the introduction of this 
system. 

By referring to the accompanying cut, a clear understand* 
ing may be had of the system in its most sim[)le form. A 
line conductor, C, is laid along the centre of the track, held 
in its place and insulated either by means of insulators made 
expressly for that purpose, and fastened to the ties at short 
intervals, or by using insulated wire, and protecting it from 
damage by a wooden box or cover. Underneath the car, 
and about three inches above this line conductor, are 
placed a series of large coils, each consisting of an iron core 
wound with coarse insulated copper wire, the cores of these 
coils being at right angles to the line conductor, The 
terminals of this series of coils are taken up into the car 
and connected to a telephone through the back contact of 
an ordinary double-pointed Morse key. The front contact 
of the same key is connected also through the coils and 
through a small local battery, as will be readily understood 
by tracing the dotted lines at B. The terminal station, A^ 
is arranged in a similar manner, with battery, double-pointed 
key and telephone. 
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If, now, the Morse alphabet be sent over the line C by 
the key at A^ it can be distinctly read in the telephone at B, 
If, alsOp the Morse alphabet be sent through the coils and 
local battery at B, it can be distinctly read in the telephone 
at A. In order that signals received at B may be suffi- 
ciently loud to be heard in spite of the noise of the train, it 
li necessary to have a current of about two amperes sent 
over fhe line C. But as the terminal station -/ may always 
b<^ in a tpiiet office, a less volume of sound is necessary, 

• ntly a very small battery, as two LeclanchiJ cells is 

t on the car. 

'1 lie above simple system, although it may be considered 
m complete in itself, and may be used successfully, even if 
BO further developments were possible, still it is lacking in 

Eic very desirable features. For instance, nocommumca-| 



tion can be had between one train and another directly. 
Confusion might, therefore, arise if more than one train 
should attempt to communicate with the terminal station at 
the same time. It is also inefficient, in that the operator at 
either end cannot be signaled unless he has his ear con- 
stantly at the telephone. 

The inventor has anticipated and successfully overcomej 
these objections in the following manner: 

For an electric generator at the terminal station he us 
a dynamo machine, with commutators so arranged that b| 
simply moving a switch on his table he changes the electric ^ 
current from a continuous current to an alternating current 
and vice versa. The alternating current is still governedJ 
by his key the same as before, and the instant an alternat- 
ing current is sent over the line, an alternating current is 
induced in the coils at B^ sufficiently strong to ring a sig- 
naling bell, or work an ordinary Morse sounder, if desired. 
But it has been found, after numerous experiments, that a_ 
telephone is the best possible receiving instrument on lh< 
train, as when it is held closely against the ear it shuts out 
the noise of the train, and can be easily heard in places 
where it would be almost impossible to hear an ordinary 
sounder. 

For the transmission from the car to the station, an 
alternating current is used exclusively, either generated by 
a small dynamo located on the engine, or by an ordinaryJ 
chemical battery with a current shifting device situated \^ 
the circuit, run by clock work, and so arranged that it will 
change the polarity of the current from 500 to 1000 times 
a minute. This clock work is normally held by a brake, a 
spring that the operator touches with his foot releases the 
brake, and it is then ready for action. 

This rapidly shifting polarity of the current, and the 
corresponding shifting of the magnetic polarity of the iron 
cores, induces in the line conductor an alternating current, \ 
which will energize a delicate relay at the terminal station 
Ihe key at B, governs directly the primary current througli 
the coils, and indirectly the secondary or induced curren|| 
over the line, and it will readily be seen, that signals given 
by the key at B^ will be recorded by the relay at the term- 
inal station A, 

The principal object, however, of using a relay at the. 
terminal station is not so much because a relay and sounder 
is any better than a telephone as a receiving instrument 
but the relay is made to act as a repeater, to repeat each 
signal automatically over the line again, in order that f 
may be received by every train on the route. 

The bobbins of the relay are wound with double wir 
The contact points close the circuit from the main dynamcj 
over the line. Outgoing currents pass through the coils in 
both directions, having no effect upon the magnets, whil^ 
incoming currents pass through the coils only in one direc^^ 
tion and energize them. The arrangement is exactly tiki 
the ordinary Siemens* duplex instrument, excejU that the 
relay governs the outgoing current instead of its being 
governed by an independent key. 

The inventor also claims, under another system, the usiil 
of the Rhumkorff coil, governing the primary circuit by a 
Morse key, and arranging the secondary circuit so thai 
sparks are sent from the car to the line, and from the line 
to the car, using, as before, a telephone as a receiving* 
instrument. 

He also claims the use of a magnetic needle on the car, 
near to the line conductor. To overcome the effect of ter- 
restrial magnetism, he arranges two needles on a verticalJ 
shaft with their corresponding poles turned in opposite" 
directions. Del*!ections of the needle are determined by the 
direction of the current, and a local circuit is closed or 
opened at the will of the operator at the terminal station, 
by shifting the polarity of the line current. 
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ELECTRICAL EXHIBITION OF THE 
FRANKLIN INSTITUTE. 



" I ^HE Electrical Exhibition in Philadelphia, was decided 
X upon by the board of managers of the Franklin 
Institute, a year ago, and wowld have been held during the 
present Autnmn, bad not the announcement of an Interna- 
tional Eicctrica! Exhibition in Vienna interfered with the 
managers* plans. 

The managers of this institute, the oldest mechanics* 
insliiute in the United States, and the originators of the 
now so popular system of exhibitions of arts and manufac- 
tures, fully impressed with the belief, that the time has 
arrived, when, by reason of the magnitude and diversity of 
our industries, general exhibitions of manufactures should 
be relegated to the great world's fairs, and that special 
exhibitions, representative of the progress of some iiniiort- 
ant branch of the applied sciences could be made more 
valuable and instructive, decided, after much consideration, 
to select the subject of electricity and its applications, as 
ihe most promising with which to introduce this departure 
from their time honored custom. 

The cordial relations which for many years have existed 
between the institute and numerous scientific bodies in 
Europe, suggested the idea to make the proposed exhibition 
international in its scope; since it was believed that the 
institute could undoubtedly depend upon the usual support 
and encouragement of many such learned bodies^ in further- 
ance of its project, to make the proposed exhibition repre- 
sentative of the present slate of advancement of this fas- 
cinating branch of science. In furtherance of this view, the 
draft of a bill was passed, admitting all articles from Euro- 
pean countries intended for the exhibition, free of duly, 
and was unanimously passed by both Houses of Congress, 
and signed by the President. The bill in question is an 
almost liberal copy of the bill passed in behalf of the Cen- 
tennial Exhibition in 1876, and is amply general in its pro- 
visions to relieve European exhibitors of all difficulties 
relating to the entry of goods. 

Having arranged these necessary preliminaries, the 
managers proceeded lo the task of raising a ** guarantee 
fund/' which should be sufficiently large to enable them to 
carry out their project on a fitting scale, without subjecting 
the institute to the risk of pecuniary loss. Fifty thousand 
dollars was fixed upon^ as a reasonable amount, to give the 
matiagers the assurance that the institute was fully secured 
against possible loss, and in a few weeks the larger propor- 
tion of this sum was subscribed, and from present indica- 
tions the fund will considerably exceed the amount named, 
long before the opening of the exhibition. 

As there was no centrally located building in Philadel* 
phia, large enough for the contemplated exhibition, it was 
necessary to select a suitable location upon which to erect 
a new building for the purpose. Of several sites offered* 
one a few stpiares beyond the Market Street bridge, in West 
Philadelphia, was considered the most eligible, and has 
been partly tendered to the institute by the Pennsylvania 
Railroad Company. The location comprises one entire 
block, and is accessible from all quarters by street cars and 
steam roads. 

The first public announcement of the exhibition was 
then made, and has been distributed to all who may be 
presumed to be interested in the subject of electricity, 
l>oth in the United Slates and Europe. The work of 
arranging the details will at once be taken in hand by com- 
mittees composed of members of the institute, specially 
appointed for the purpose, and the erection of a suitable 
building will be commenced in the spring of the coming 
year. 



It is the aim of the managers of the institute to make 
the forthcoming exhibition not merely a very attractive and 
brilliant show, but to render it memorable as an event of 
scientific importance; to this end, the most careful and 
exhaustive series of test of electrical apparatus will be 
elaborated, and fully announced in advance. The meeting of 
the American Association for the Advancement of Science, 
which will he held in Philadelphia, in 18S4, about the lime 
of the o|iening of the exhibition, will probably enable the 
managers to secure the active co-operation, in this scientific 
work, of many of the members of that distinguished body. 
Add to this ihe fact that the British Association will hold 
its next year's session in Montreal, and that a joint meeting 
of the two associations will probably be arranged, and it 
will be strange if the fortunate circumstances of the pres- 
ence on the ground of the most distinguished representa- 
tives of American and British science will not be turned 
lo good account. 

The International Electrical Exhibition of 1884, there- 
fore, promises to be in all respects a notable one. 



THE next book on evolution ought to contain some 
reference to the means which Prof. Spencer Baird, 
of the Fish Commission, has i^repared for fishing by means 
of an electric light, as being the evolution of the use of a 
pine torch by the Indians, to attract the salmon to their 
vision and the reach of their spear. The vessel of the 
commission is provided with incandescent lamps to lower 
into the sea, and while the fish are examining this phenom- 
enon, a scoop net secures the pleasure of their company on 
board. Arc lights are also used for similarly illuminating 
the surface of the sea. Some one, encouraged by this use 
of the light in fishing, will soon make some marvelous 
proposition for an equipment of secondary battery and 
electric light helmet for jack shooting. 



THERE has been much talk and little information 
respecting the efficiency and arrangements of light* 
ning rods. Indeed, many persons would as soon have the 
invocation which the devout Canadian habitants place over 
their front doors, as any metallic conductors, 

A person who was entrusted with the matter of equip- 
ping a church with lightning rods, consulted a number of 
electricians upon the subject, and as the result of a number 
of ojiinions from experts, he used a lightning rod made of 
round iron three-quarters of an inch in diameter, and 
welded at each joint. The upper end of the rod was drawn 
to a point, and care was taken to provide a good ground 
connection with damp earth at the lower point. The rod 
was secured to the church l»y galvanized iron staples. 

The who^e length of the rod was 192 feet, and the cost, 
$14.80, or seven and three-quarter cents per foot. 

The rod conducted away a charge of electricity during 
a thunder storm, without any damage to the church. 



The Ovkkl4nd TkleI»hone Com pan v are putting out tdc- 

phones in all p,irts of the State. They hold the excUisivc license for the 
cQtirc Stale, ami are appointing agents and disposing of territory to sub- 
companies that are being formal for the establishment of local exchanges. 
Their instruments arc hAndsomety gotten up, and are superior in many 
respects to those in cjmmon uscl Mr. E. W, Smith, who. until recently, 
was with the Bell Telephone Company, has accepted the position of 
Superintendent, and entered upon his duties at their office, 784 Broad 
%XxtxX.— Newark CalL 
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ELECTRIC LIGHT AT THE CINCINNATI 
EXPOSITION, 



FOR some years past the managers of the Industrial Ex* 
position, which is held annually at Cincinnati, have 
offered special premiums for excellence in some special 
class of machinery, and have taken great care to secure ex- 
haustive scientific tests of the competing apparatus by ex- 
perts of recognized ability and standing. These tests have 
been generally recognized as of great practical value, on 
account of the thoroughness and impartiality with which 
they have been conducted. 

This year electric light a|)paratus has been selected as 
the subject for the tests, and special premiums have been 
offered, as follows: The best system of incandescent electric 
lighting, $500; the second best system of incandescent 
electric lighting, $300; the best system of arc electric 
lighting, $500; the second best system of arc electric light- 
ing* $300; the best storage batter)^ in operation, $roo; the 
best system and apparatus for electric lighting, gold medal; 
the best system of electric lighting (arc and incandescent 
combined), gold medal; the best incandescent electric light 
(single lamp), gold medal; the best dynamo-electric machine, 
silver medal; the best electric engine for motive power (not 
less than one horse-power in operation), gold medal. 

An expert jury has been appointed to make the tests, 
consisting of Prof. Mendenhall, of the University of Ohio, 
Prof. Eddy and Prof. French, of Cincinnati University, and 
Mr. Robert Laidlaw, Treasurer of the John H. McGowan 
Company, manufacturers of hydraulic machinery at 
Cincinnati. 

Three electric light companies have entered their appara- 
tus for competition. The United States company has sub- 
mitted both its arc and incandescent systems and an electric 
motor; the Edison company its incandescent system, and 
the Thomson-Houston company its arc system^ As it is a 
condition of competition for the awards that a certain num- 
ber of lights shall be run during the exposition for lighting 
the building, an excellent opportunity is afforded for seeing 
the lights of the different competing systems in operation, 
under the most favorable conditions. Inadequacy and ir- 
regularity of power, which have proved so embarrassing to 
exhibitors of electric light apparatus in nearly all previous 
expositions of this kind, have been entirely avoided at the 
Cincinnati Exposition by the excellent arrangements which 
have been made by the managers. A large Cummer engine 
has been erected, especially for furnishing power to the 
electric light plants, and ample boiler capacity has been 
provided, so that serious variations of steam pressure are 
avoided. The Cummer engine appears to govern very 
closely, and has proved very satisfactory to the exhibitors. 

As the tests are the principal feature of fhe exposition, 
so far as electric light is concerned, the companies exhibit- 
ing have, apparently, paid more attention to the quality of 
their lights than to making a large display. The Edison 
company is running between four and five hundred lights, 
which are arranged principally about the art galleries and in 
the ante- rooms and corridors on the second floor of the 
main building. Two 250 light dynamos are used, one 
driven from the main Cummer engine, and the other by a 
special Arraington & Sims engine. 

The United States company is running two hundred 

Maxim incandescent lights and twenty Weston arc lights. 

Most of the incandescent lights are placed in the main vesli- 

^bule and about the grand staircase, and in the commissioner's 

'offices. The arc lights are used for lighting the Horticul- 

[lural Hall, the main entrance and one of the corridors. 

(jThe dynamos used in both systems, as well as the primary 

lachine and motor exhibited by this company, are of the 

Weston type, and are driven from the main engine* 



The Thomson-Houston company is running twenty-five 
arc lights, distributed about the main floor and galleries oi\ 
Machinery Hall. A twenty- five light dynamo is used^ whickl 
is driven from the main engine. 

The great excellence of all the lights is a very encourag- 1 
ing indication of the great progress which has been made] 
during the past few years in perfecting electric light 1 
apparatus. 

So far as general appearance and effect are concerned, 
there seems to be little room for choice between the Edison 
incandescent lights and the Maxim incandescent lights, or 
the Weston arc lights and the Thomson- Houston arc lights. 
The Edison lights appear, so far as can be judged by the 
eye, to be run somewhat below the sixteen -candle standard 
and the Maxim lights considerably above, and the Edison 
lamps are showing somewhat greater signs of discoloration 
than the Maxim. The etTecl of the porcelain shades used 
on the Thomson- Houston arc lamps is somewhat more 
agreeable than that of the ground glass shades used on the 
Weston lamps, but the color of the Weston light seems to 
be softer and more agreeable than that of the Thomson- 
Houston. Both are remarkably steady. 

The awards, however, must evidently turn on questions 
of comparative efficiency, ease of management, and excel- 
lence of construction of the apparatus, which can be de- 
termined only by the tests. The jury have made elaborate 
preparations for the tests, and are, apparently, conducting] 
them with great care and thoroughness. We await the pub- 
lication of their report with much interest, as it cannot fail 
to prove of very great value. 

It is to be regretted that the other electric light com- 
panies have not shown sufficient faith in the excellence of 
their apparatus, to submit it to such tests as these, but the] 
three companies which have had the courage to enter, ap- 
pear, from all that we can learn, to be doing a much greater] 
amount of actual business than any of the others, and] 
most of the questions in which the public has most direct i 
practical interest will be determined by the decision of the I 
conflicting claims of these competitors. 

Some of the special premiums were evidently arranged] 
with reference to securing tests of storage batteries^ but] 
they have failed in this purpose, as there are no entries. 

Both the Brush and the Faure storage batteries are con* 
spicuous by their absence. We strongly suspect that 
neither of the storage batteries now before the public, is 
yet sufficiently perfected to make it judicious to submit it 
to the criticism of unsympathetic experts* 



*' Give it a shock." A youag man from Chicago stood befo 

one of the mast elegant bars in Cleveland and gave the above order to Ji 
bartender, who stood waiting for a citizen to dispose of rather a big drink 
of pore whiskey. ** A what, sah ? " asked the chemist, leaning over the 
bar to catch the customer's remark* ** Why, a shock. Haven't you im- 
ported an electric Diacbinehere yet ! They Ve getting popular out West,**] 
The young man raised the glass to his lips and drank its contents at one 1 
draught, r " It is oothing but a cheap method of purifying whiskey," said J 
he ; '* age and purity are almost synonymous in speaking of liquor. By! 
this process every s^doon can have a little machine turned by hand, mnd' 
every person can be personally cunvinctid that his whiskey is electrically | 
pure. All that is nccessar)' is to have two blocks of carbon, which are 
inserted in the liquor to be pun tied. These carbom» are connected with 
the |x>i5itive and negative poles of an ordinary electric machine, and are 
wrapped about with flannel The chemical action upon the Liquor is such 
that all the impudties arc attached thereto. The excess of fusil oil also 
finds lodgment in the fliinncl, and when the bttcr is removed, it looks as I 
if it had been steeped in brine. Dealers will no longer need to use the 
antiquated prcvaricalion that wine has been sent on a sea voyage. The 
necessary age can be attached to it by a dynamo-electric machine in a few 
minutes. — Niwark SuhUay CaU* 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 

BY ROBERT H. THURSTON. 



V, ENGINES CAPABLE OF DIRECT CONNECTION, 



THE BUCKEYE AND HARTFORD ENGINES, 

THE engine last described was a long time alone in the 
field as a "high-speed engine." The principle rep- 
resented by its designers was recognized as correct by every 
intelligent engineer, and it was admitted that the fast engine, 
other things being equal, would prove the most economical 
in Its expenditure of heat, as well as in its efficiency as a 
machine subject tn friction. But builders were not able to 
bring themselves to accept what seemed to them the risks 
incident to high speeds. The pioneer in this new field was 



radical competitor of the pioneer engine; but it was, from 

the beginning, a moderately high-speed engine. It was 
fitted with a positive motion "automatic ** valve-gear and a 
balanced valve, and had a stability and an excellence of 
workmanship that made it safe at fast speeds ; while the 
peculiarities of its construction were such as gave it a very 
high place as an economical machine. It was capable of 
meeting in competition the best engines of the day. 

The form given the larger sizes of this engine is seen in 
the accompanying Fig. The general arrangement is not 
essentially different from that of the Corliss engine, which 
has been described in earlier articles. 

The cylinder is carried on- a pedestal, as is the latter; 
the frame consists of a girder uniting the cylinder and the 
main jjillow block and carrying the guides; the crank-shaft 
end is carried by another pillow block, The main frame 
is, however, supported by a strut which is not usually seen 
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Buck RYE Automatic En gink. 



not altogether successful^ for a time, and it seemed to be 
certain at one lime, that the engine, despite the pluck, the 
-persistence, and the skill of its indefatigable promoter, must 
retire from the market. But no dtscouragement could quite 
destroy confidence in this engine, which had become the 
embodiment of the most recent phase of progress. Grad- 
ually, one difficulty after another was overcome; ]>arts were 
strengthened and given satisfactory proportions; the mate- 
rials were improved and the workmanship of the machine 
was made as nearly perfect as the best tools, handled by the 
best workmen, coo Id make it. A little gain was seen each 
year, and, after a time, it was seen that the new class of 
steam engine had ** come to stay," 

One of the first engines to come Into the field after this 
period of doubt had closed was built by an enterprising firm of 
Western manufacturers. This was the '* Buckeye Engine/' 
designed by Mr J. W. Thompson, and built by the Buckeye 
Engine Co., at Salem, Ohio. The engine did not start as a 



in other engines, and which takes the load tending to spring 
the girder under the guides. The construction of the cylin- 
der, and the arrangement of the valves, is shown in the 
next Fig, 

The live steam is taken into the steam-chest at A^ passes 
through the passage, a^ «, through the openings, Z?, D^ into 
the box-shaped valve, B^ 2?, and thence through the ports, 
b^ b^ into the cylinder, as the ports in the cylinder are alter- 
nately brought opposite those in the valve. The cut-off 
valve is formed of two sliding plates, C, r, connected by 
rods, C, and sliding on seats formed on the inner, or work- 
ing, side of the main valve, so as to cover the main steamj 
ports alternately, and at times which are detenninable bjf' 
the governor. The stem, g^ driving this valve, passes 
through the main valve stem, which is made hollow for that 
purpose. The cut shows the steam entering the cylinder 
at the left, and the cut-off valve just beginning to slide over 
the portj while the exhaust is taking place at the right, past 
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ike emi ^f ike maia valvc^ through the chest, and around to 
iBc exhaust pipe seen partly dotted at F, At c^ if, are seen 
twt>** relief chambers." which receive live steam from the 
steain %alve through holes,/,/, and thus balance the valve 
al a lime when the pressure on the seat caused by the then 
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and, at the same time, such that the valves shall supply jusl 
the normal quantity of steam to the engine. With reduced 
steam pressure, the engine drops to a slightly lower speed,! 
and runs at that speed instead of the proper number o^ 
revolutions; when the load decreases, the engine runs at a 
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SfeCTtON OF CVLINDRR AND VaLVES. 

Txcessive area of the balance openings, />, ^Z (which open- | little higher speed than is intended; and no method of 
ings must be made sufficient in area to produce a slight ' attaching that form of governor can give absolutely uni- 
form speed. If, however, we can substitute for the action 
of gravity, a force which can be made to vary with change 
in the position ui ihc balls» in such a way that the variation in 
the opening of the throttle, or in position of the point of 
cut-off, shall go on until the engine comes to speed, irre- 
spective of all other conditions, we shall have what is known 

as an ** isochronal '* gov- 



7/-, 



pressure of the valve on its seat when the tendency to lift 
the valve from its seat is greatest), is overbalanced* These 

■'holes only lill when this relief is needed. The equilibrium 

isings, /?, «/, seal the joint between the valve and the dia- 

[phragm separating the steam-chest, a^ a^ from the exhaust- 
chest F. 

The governor is of a 
type that has not been 
seen in the engines pre- 
viously described. It is y^j^^ r:\ 
shown in the following ^/^^< ^'^ 

.illustration. /V2^ / 1 

In the common *' fly- 
ball governor," the two 
balls revolve about a ver- 
tical spindle, to which 

'they are attached by a 
pair of arms in such a 
manner that they may 
take any jHtsilinn that the 
resultant action of grav- 
ity, centrifugal force, and 
the pull on the supjiort- 
ing arms may give them. 

.A defect common to all 

'governors of this class 
is that the force tending 
to pull the balls down- 
ward is perfectly uni- 
form. Gravity never 
changes at any one place. 
The position taken by 

I'ihe balls, at any fixed 
speed of engine, is always 
the same; the connection 
of the balls with the reg- 
ulating mechanism, is 

one which always pre- Governor 

serves a fixed relation 
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Btween the position of the governor balls and the position 
,i the regulating apparatus. Thus it happens that the en- 
gine can never be kept precisely at speed, unltss the speed 
is such as will give the governor exactly its normal position 



ernor, and shall be able 
to get the correct speed, 
whatever changes occur, 
in steam pressure or inJ 
load, provided that there 1 
is steam enough to drivc^ 
the load at speed with 
the least expansion for 
which the engine is de- 
signed. Siirh an adjust- 
ment can be made by 
substituting the tension 
of a s|»ring, properly set 
for the action of gravity. 
The form of governor 
here illustrated is, or 
can be made to be, of 
this class. It simply re- 
quires that the spring 
tension shall be given 
a certain easily de- 
termined relation to 
the effort of centrifugal 
force. 

A governor of this 
character, when well 
made and adjusted, wiUj 
open the throttle valvci^ 
or will incre;ise the ralic 
of expansion, as thi 
steam pressure dimin- 
ishes or as the load is 
increased, and will continue to move in the proper direc- 
tion, indefinitely, or until the machine comes to speed, or 
iihtll the engine is doing all ihat it can do. In the gov- 
ernor here used, two levers are set on either side the crank- 
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shaft, in a frame or a puliey to which ihey are pivoted at 
^, Ik These rods carry weights, A^ A^ which may be ad- 
justed lo any desired position by means of the bolts seen 
in the cut. The outer end of each rod is linked to the 
loose eccentric, C, C, by the rods, B, B^ and is controlled 
by the springs, F^ h\ which resist the effort of centrifugal 
force tending to throw the weights outward As the weights 
swing outward or inward, as the one or the other of the two 
opposing forces predominates, the eccentric is turned on 
the shaft in such a manner as to give the valves that motion 
which is necessary to produce the proper distribution of steam 
to bring the engine to its speed. The adjustment of this 
regulator to its work is easily obtained by the shifting of 
the weights along the levers, or by increasing or diminishing 
their amount, as is found necessary. 

This governor is adjusted for an engine moving in the 
direction of the arrow. To adapt it to an opposite motion, 
the pins, b^ b, are shifted to the other set of arms which arc 
shown having bosses for their reception. Wooden buffers 
check the governor at the extremity of its range of motion. 



steam pressure, usually, of about 80 pounds per square 
inch, and adopt a ratio of expansion for their non-con- 
densing engines, of from four to five. Their table of 
powers of their standard sizes is based upon estimates for 
steam at 80 pounds and a cut-off at one-fourth. In con- 
struction, these engines are carefully made with all joints 
scraped, and all pins, and all journals also, ground with 
scrupulous care. 

The method of regulation is, as has been seen, quite 
different from that j>racticed by the older standard makers. 
It is subject to the objection, that as the regulator has 
thrown upon it the duty of altering the position of the 
eccentric, the load so brought upon it may make it less sen- 
sitive and less effective in regulating the speed. This con- 
clusion, which is that usually held by the older engineers 
in the jirofession, seems to be contrary to the fact; although, 
when comparing the older kinds of engines, it is fully sus- 
tained by the sui»enor regulation of the engines of the " au* 
tomatic " class. The fact, now familiar to every engineer 
accustomed to the management of electric lighting ma- 
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The range of expansion, as determined by the governor 
in this engine, is from the beginning up to two-thirds 
stroke. 

The engine has many interesting peculiarities of con- 
struction, \n its details, which space will not permit us to 
consider. 

The Hartford Engineering Company, who arc build* 
ing this style of engine, make a form of bed which is somewhat 
similar lo that designed by the makers of the Forter-AUen ' 
engine, but which is particularly solid and graceful in ap- 1 
pearance. It is seen in the above engraving.* ThiS| 
firm, as well as the original makers of engines built under | 
Thompson's patents, endeavor to secure in their engines, 
great weight in the parts in which solidity is imf+ortant, 
such large area of bearing surfaces as is essential in these 
engines, moderately high-speed of piston and of rotation, a 

* The flrst designer to carry the tine of ihls steam cvlinder aloaic the Hurfatn' 
of » " Im.\-1m^<1/' aud thus to secure maximiim rerticalaiitl horizontal 8tilTiie«s 
in I ^ r, fu) far OA the kiiowtedge of the writer extfudi;. wan Dr. R, r>. 

1^ lio mode much on ai-ruig«ni<*tit Iti eogliwftt m Ihe detiii^ of which 

Ui* <!jte«l. lui tNU-ly oa l»fi0 or 1800. 



chinery, that engines having regulators of the class to which 
that under consideration belongs are capable of giving a 
good regulation, even when directly connected to the dy- 
namo, is sufficient proof that such a system of regulation 
may be able to do perfectly satisfactory work. The f fic- 
tional resistance of the system, while in motion, is not a 
matter of importance; as in any system in movement, and 
subject to jar, the friction is practically eliminated and 
every part assumes the position that it would take in a sim- 
ilar system free from friction. The action of the resistance 
of the valve, so far as it is transmitted to the regulator, 
probably acts to hold the regulator fast during the period 
of its action, leaving it free to move into any new position, 
corresponding lo the speed of the engine at the instant, 
without hindrance during the remainder of the time. 

All of these fast -running engines will be seen to have 
shorter strokes of piston than is customary with the earlier 
types. One reason which has guided their designers lo this 
proportion is that the loss by internal condensation becomes 
less as the steam is given less time to discharge its heat, and 
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hence higlv-spctd of rotation and short strokes are adopted. 
Tlic best proportion of slrokt: to diameter of piston, the 
n umber of revolutions in the nnit of time being fixed, is easily 
ascertained by a very simple investigation. It is found to 
be two to one. This is about the proportion generally 
adnpte<l in these engines. Many engines are, however, given 
a ratio of i 1-2 to 1. The shorter stroke has the great ad* 
ditional advantage, the speed of piston being the same, of 
giving a less costly engine to build. '1 he proportion is 
BornelimeH dictated partly by the character of the work to 
l>c done; thus, in driving tl»e dynamo directly, the velocity 
of rotation must be very great and a short stroke becomes 
gfttlvijiablo — the Hhortcr as the speed is higher. In such 
Zix%vs^ therefore, engines are often made with even shorter 
Itrokea^ than considerations of "efficiency" alone, would 
lictate. 

Reviewing the constniction of this engine, it is seen that 
it is distingutHhed from those which have been already de- 
scribcdf by its peculiar bahinced valve which can be pro- 
[K>ftioncd to lake any desired part of the steam pressure, 
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XII — ELECTRIC SPAHIC IGNITION. 
PART 1, IGNITION OF ESCAPING VAPORS AKIJ GASES. 

THE electric spark, first obtained by Otto Guericke, 
from his sulphur globe; next by Robert Boyle, from 
a diamond;' and of greater dimensions by Dr, Wall, in 
I 708, from large pieces of amber,' has been as a conspicu* 
ous result of each progressive improvement in sources of 
intensity electricity, gradually reproduced, of greater and 
greater magnitude,' until it may now be artificially 
developed, over two feet in length, and of dazzling brilliancy 
Three distinct varieties of phenomena, namely: '* igneous, 
disruptive, and luminous," were early recognized as asso- 
ciated with the passage of the spark, under determined 
conditions, through inferior conductors, and from the first 



of these, cumulative investigation has developed effects, 
leaving, if properly adjusted, just enough on the valve to j which are now reliably utilized in the arts, both, of peace 
hold it with certainty to its seat and to secure a little w^ear i and %var. 
lo give bearing and fit between valve and seat, that this. About the year 1745, ether and phosphorous were 



valve is arranged to take steam through, and lo deliver 
steam outside, the shell; that it has a system of perfectly 
flat wearing surfaces, and a positive movement of in- 
variable extent, and thus is not liable to the formation 
of ^hcnddern on seat or valve; that its clearance is so 
small that it is easy to counteract any ill elTect, ordi- 
narily due to that cause, l>y moderate compression; that it 
has two [>orts and thus possesses such advantages as may 
be claimed for that arrangement; that the governor is driven 
by a positive connection with the sh:\ft on which il is set; 
that, iis the cut*off is adjusted by the motion of an eccen- 
trie, the ratio of expansion is the same at both ends of the 
cylinder and that it possesses the advantage, common to all 



lighted by sparks from the globe machine, or the finger; 
brandy was lighted by first heating it; and alcohol was set 
on fire by a stream of electrified water/ Mr William 
Watson was especially fascinated by this line of experiment- 
ing, during the year 1745, and in one of three letters to the 
Royal Society, he mentions having lighted "alcohol, spirit 
of lavender, sweet spirits of nitre, cau de pivonie, elixir of 
daffy; oils of lemon, orange, juniper, sassafras, and lurpen* 
tine; and also resins, such as balsam copaiba, and turpen- 
tine, when heated, until they emitted inflammable vapor,*' 
and remarks that the spark seems to ign^ite only the volatile 
smoke/ 

It w*as soon, however, observed that the less volatile 



engines having a positive motion valve-gear, of being unre- spirits were more easily lighted by a spark from the end of 



itrirted in speed, 

M.iny of these engines are already in use driving electric 
lighting machinery. 



a long icicle,'' or by a discharge transmitted through one or 



Ik TUK KXrERiMKNTS wbich have been made at Grenoble for 

Ibt tnin«mi'«Htnn of eleitric forci^* from a cIisEadcc of 14 kitomctrrs, the 

wiff W*« of ^iJicrttcd bronze 2 mm. diameter^ iniFitead of iron as on former 

rxxiifikinn. A* coiding to IJ fllt'ctridtc the results have t>een very poor, a , |troprk<ti«» «!« IVlwnricit*! proposee* en troiB lettn** a la 8cicu Rfiy. <l«» L01 
' gnotlrc powpf «»f 45 horses having been required to convey 7ftj horse- TmiiR, ik lashm'. cmI Auplub, Rtcuril dt tmitej^ mr ir^ eUHt^iU. Parlfi* 1 
■" I C. [Uid.,tbtfrd leUi'T and np|H;in1ix. Ptu Tr. J74«l, p. 41; >md I74T, l».«Mtt. 



1. Ooldfiig. Binl. Stem, Nat. PbU, Fbll.. 1848; p. 75. 

2. I>r. WalJ, Phil.Tran**., N0.3H, p.GSL 

3. Beoj. Wilson. Wonderful Sparki* from llrorlem Maehlnc. Fh. Tr„ 177H. 

4. Lardner. Cab. Sncyc. London, lH4ii; p. 17. Bi^ietrrRtetAw. Vol. I» |», rgi4. 

5. William WalfWQ. Lptl^rH Phii Trani»., JTVn, p. II, Jtc. Abo, Wflllafn 
Watiioti. Eirpericmccfi et obnervutloitjfi ^K»iir NTvIr a rexplkaibtri diOa tmlurt'^et I 




^Hih '" 'th' 



I I'fr *;, hrin^j irutulot^tl by Mtnnding on a etike of roHn^ <t fuRu rhargtd from the machine A, (of a kind mnch u»*^ in HoUumiy 
rimf tt itjtfyhnj thf pitiut itf u uttmtt tit the ttitahol, hrht in a nfHton hy rut nMniiiUtnt /, he^ i*rtM if on Jir^ 



THE SLSCTSICIAN. 



3" 



more persons in its circuit, 

and Fig. 70, a re prod 11 t_t ion 
of an illustration accom- 
panying Watson's letters,' 
shows the ignition of alcohol 
by the latter method. 

Ether, as is now shown 
by the apparatus, Fig. 71," 
and the more volatile sub- 
stances general iy, being 
easily inflamed by the direct 
s[iark* Mr. Watson applied 
a spark from his frnger to 
a stream of hydrogen issu- 
ing through the neck of a 
florence flask, in which be 
had mixed iron filings with 
dilute svdphuric acid, and 
thus first lighted a jet of 
i n ft amm ab 1 e ga s/ T h e true 
nature of the gas thus pro- 
duced, was not understood 
until long afterwards,'" and 
Watson's explanation of its origin is very curious. In 1778^ 
Mn John Ingenhousz endeavored to make practical use of 
the spark for lighting candles/' but the development of its 
use in that way was rendered unnecessary, by the subse- 
quent invention of liicifer matches. 

The familiar parlor experiment of walking briskly over 
a soft carpet, and !>y a spark from the finger, thus produced, 
lighting a jet of ordinary illuminating gas, followed, how- 
ever, its introduction in 1792, and variously produced, the 
spark was later applied to the simultaneous ignition of many 
jets, by systems which required gas burners constructed in 
part of insulating material India rubber, the material 
used in the first of these, softened by the heat of the gas 
flame, and not only rendered the burner dangerously leaky, 
but was otherwise so inefficient, that with the ina[}prnpriate 
quality of spark then used,^* not over 60 such burners could 
be lighted hi once; yet by such imperfect means, a [lublic 
building, Allen Hall, in Hartford, Conn,, was first success- 



Fig. T\,—IgftUitm c»/ Eihtr hy thf th'n 
charffe of a f^^ffden jar. 




fully lighted in the United Slates, about the year 1861. 

Such a system was first exhibited at the Crystal Palnce, 
and first established in the city of New York, in the large 
hall of the Cooper Union; being afterwards transferred to 
Prof. Stone's chemical lecture room, it was found to afford 
so convenient a method of darkening and re-lighting the 
room, for experimental demonstrations, that it has been 
maintained, with some improvements, ever since. When 
first introduced, Mr, Peter Cooper frequently brought 
visitors to see it operate as a great novelty; but being 
quickly adopted by leading theatres, hotels, and public 
buildings, the sudden lighting by a spark, of several 
hundred gas jets, or great chandeliers, in most inaccessible 
places, became long since familiar to public gatherings, as 
no unusual preliminary to tlic b«*ginning of an entertain- 
ment. The entire lighting in this way, of Booth*s theatre, 
in New York, opened November 8th, 1868. was considered 
a triumph of skill; since, the system was extended to what 
are called the ** movable borders,*' which scenic exigencies 
frequently change in posit icm. 

In 1871, a vitreous material being substituted for the 
rubber," burners were constructed of which over 500 could 
be lighted at a flash, by a machine called a frictional 
battery, devised by H. Julius Smith, in 1869,** which 
develops a spark, in quality resembling that from a Leydeu 



jar 



Single self-lighting burners appear 
to be a later and quite important 
American development, originating 
about the year 1872. The spark, which 
ignites the jet from such burners, upon 
the motion of the key, which turns on the 



.^// 



^g, 74.— fTW vitfrating 



Fig, '!^.-^f^»mimn of ihe titniUing 



gas, Fig. 72, or the motion of a sup[>lementary lever, Fig. 73, 
or a press button, Figs. 74 and 75, is produced by two 
typical methods; either as shown in the Figs. 72, 73 and 74, 
the burner is designed to be connected by wire, with a dis- 
tant electric source (which may be a voltaic battery tn cir- 
cuit with a helix and core),'* or the spark nroducer (a 
miniature electroj*horous) forms part 
of the burner itself. In either case 
the burner may be operated by a 
hanging cord, and is then called a 
pendant l>umer, Fig. 76, which is 
conveniently adapted for overhead 
chandeliers. 

Automatic burners whicli, by 
electrical means, may be both opened 
and lighted or extingnished at plea- 
sure, from any distance, appeared 
about the same time, and are now 
so far perfected as to be advan- 
tageously used in private residences. 
By touching a press button at the 




FSff, 76,— Oitfrntttm of the 
prndant but^nrr. 



in. A. h. Book's patent. 
14. H. J. 8iiikb'« pAtenL 1809. 

ISw tu tbUcue lii« «p4rk ii produced by the extra current, at deBcrlbed \yf 
FnttOujf, Proc Boy. laat, January Sl»i, IBM. AJ«o Kx. Rmearctica. 
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front door, or at the head of the parlor stairway, for instancep 
as shown in Fig. 77, the hall lain|i may be instantly lighted. 
I'he cellar bracket may be lighted by a press button at the 
head of the cellar stairs, or a chamber burner lighted from 
the bedside. 
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Not only one, but several hundred of ihesc jets may be 
thus lighted or extinguished at once. As a practical test, 
ihe street lamps in a considerable section of the city ol 
Salcm^ Mass,, have been thus successfully lighted, during 
all kinds of weather, for several months, the cable being 
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Fig. 7B.— 7Vwir« fpu Uinipvu fur 
nigiht Mrfjraphif in the nuvy. 



underground.** The burner employed for street lighting, m 
this instance, is somewhat larger, but otherwise similar tu 
the usual automatic burner, shown in Fig. 78^ in which tlie 
concealed mechanism is a simple electro-magnetic contriv- 
ance. 

Automatic burners are adapted for use in coml:>ination 
with a burglar alarm system, so that an attempt to enter a 
door or window rings an alarm bell, indicates upon a 
register the location of the attempt, and simultaneously 
lights as many gas jets in the house as may be desired." 

The spark ignition of a single jet is so certain, that a 
French naval officer, M. Trcve, proposed to permanently 
locate in the rigging of a vessel a gas lantern, constructed 
on the lighthouse plan, as shown in Fig. 79, to be lighted 
by the spark, and to replace the troublesome hand lantern 
now used to signal amt»ng the vessels of a fleet/* The auto* 
malic burner (since developed) is especially adapted for 
sue h a purpose, since by its means even the Morse alphal>et 
may be signaled, the dots and dashes l>eing indicated by 
the varying duration of the light. 



T//£ INVENTION OF THE TELEPHONE, 



Mr. EiHior: 

DEAR Sir— During the Autumn of i88t. while making 
the tour of the Rhine, I took occasion to visit the 
pretty little f German village of Fried rich sdorf, famous for 
being the home of Philipp Reis. There is located the Gamier 
Institute, where Herr Reis was for fourteen years ils able 
instructor of physics; saw in his laboratory many skillfully 
constructed pieces of apparatus, the w^ork of his own hands; 
was introduced to, and conversed with, many of his former 
companions and co-laborers, t^y one of whom I was escorted 
JO the neighboring cemetery, where the Physical Society of 
Frankfort have erected a beautiful monument of red sand- 
stone, as a tribute to his discovery of the telephone. 

I was disappointed in not seeing Herr Heinrich Peter, 
who, I was told, was conversant with the work in telephony 
done by Reis. Soon afterwards 1 wrote to Herr Peter, 
concerning those experiments, and received in reply a very 
interesting letter, an accurate translation of w*hich 1 enclose 
fur publication, I remain, yours, 

Boston, Sept. 21st, tSSj. 



H. C Buck 



Friedrichsdokf, October t7th, 1881, 

Kfjpuffii Sir : — 1 much regret not having l)cen able to converse with 
you when you wrre here, but gladly accede to your request, and slJle thai 
I was present at the expeTiments of Herr Kek, and can testify that 
aiulible sp<^cch* was actually rcproducw! by his telephone. 

Many mcmtwrs of the *' Physicaliseher Vcrein/* of Frankforl-Ofi'lhe' 
Main, who also witnessed, once or twice, the ejtperiments of the invcnior, 
will certainly Ije ready and willing, for the honor of Herr Rets, to cimfirm 
the atK>ve, and a multitude of proofs can l>c furnished, if it would repay 
yoitr interest to come here again. 

Iti case you should purfx»5e to call on me again, 1 will remark, that I 
am lo beat home constanrly from now on, and shall Ik: on tlie lookoitl 
for your valued visit, if you will let me know of it a day or two in advance 
With much regard, yours resfiect fully » 

H. F. PRTKR, Music Teacher. 



Ifl. tt«'p<jrl of CotiitnJUi*<< on I.pimiiM. ttc, 8al(*n], 1877* 

17. For mnrli of (hl*» UitoituHlidTi, iimi for riit«. lit know MjprtnciU L« due to 
Mr A. L. 11ot!art. of Nrw Y«irk. and Jlr Loul* W. Uurfihnin. of Biwum, Mii«a 

18. Guillemfn. Applk'n'touB of Fhyf. Fi»rcc*«. TrHtii., Lciridon, 1W>7; p. 09^ 

• *nie won(J«, irHiHtatt'd autllbl*? K^MH'ch." an* Iii I hi* orlginiLl^ ** «^aAmrAm- 
jfwrc iwrfr/' " 'Wnhtnt^hmUur" \^ WWntWy ' |«-rcM*i>tJhl#»; ' * w orN ' i^worUtf). 
ttfH thf aiidllilt^ exprfstdfiim. wlmn Wwy rxprvsH n rsiiiii««ct4Ml Mini tuatllaeolvwi/' 
H««tf KhrrhitrtV* %NOiiomtiN ^t « Hundtr^rUrttuvh tltr UeutH^hf^ i^protjk^^ p 
711 — TliAffat.AT<MI. 
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OUJi PARIS COMRESPONl>ENCE 



Paris, Sept. isl, 1883, 

1am beginning to fear that I was a little too hasty in escprcssing an 
opinion, in the beginniiig of the year, that the Vienna Exposition 
would aid in a revival of electric industries, llic public, in fact, arc 
taking \t^ inicrest in them every day^ and nobody has the temerity to 
try and react against this indifference M. Fhilfipart, indeed, continues 
his experiments on the Boulevards with the electric traction of tramways 
by means of accumulators, but although he invites very prtmiinent people 
to these exhibitions, he does not succeed in convincing anyone of the ad- 
vantages of bis system. The mistrust displayed towards him may be 
explained, however, by the failure of his former enterprises; it, however, 
has another cause, in the financial stringency in which the Paris market 
has been since the AVwrA. But France is not the only country in which 
electrical enterprises arc neglected. We have only to turn to the English 
papers, to Bnd that there is a deplorable reaction on the other side of the 
Channeh The Vienna exposition will not succeed in reviving the en- 
thusiasm that was looked for by the first exhibition of i8$i. It will. 
indeed, offer a very remarkable ifisemhle of discoveries and practical apph- 
calions, but the same implicit faith, that has so materially assisted progress, 
will uol be found among the visitors. 

The era of great discoveries is closed for a few years, and the revela- 
tions of genius will be followed by patient invest tgal ion, improvement in 
details, and studies in detail matters that can only be properly appreci- 
ated by men In the business 

In this line, 1 have to mention the oxide of copper battery of Me^ssrs. 
I^lande and Chaperon, and the magncto-electric call of M. Abdank 
Abdakanowicz. 1 send you a full description of the baltery, wiih the 
results of the tests that have been made with it. I need not insist on the 
advantages it presents for use in telegraphy, telephone systems, and elec- 
troplating. The magneto- elect He call docs away with batteries in the 
office of the subscriber, and works admirably for distances of several 
kilometres; its cost is only from 28 to 30 franca. It is a very ingenious 
application of alternate currents pro«luced mechanically. 

An article appeared, recently, in !.' tJictriiirn^ on the cost of power 
furnished by the hydro-electric batteties. M. Keynier proves that the 
cost of the horse-power hour is so great with these apparatuses, ihal there 
is no chance for using ihcm profitably, cither for illuminating purposes 
or for the production of electro- motive power. 

But even the figures he gives, appear to me to be too favorable. On 
one hand, he calculates the theoretical power, and while he reduces it by 
introducing the useful co-efficients, he docs not take into sufHcicnt con- 
sideration the local actions that moflrfy the yield in such a great degree ; 
on the other hand, he gives a value to the rc^iduums that they have not, 
placing them at 20 to 25 per cent, of the cost of the raw material. It 
must not be imagined, that when a battery is exhausted it would pay 
manufacturers to have the copjitr that is left extracted. In tlermany, the 
telegraph dejiartment sells the waste from the batteries at nearly 20 per 
cent, of the first cost, but this is possible for a government Institution* in 
which general expenses and labor are of secoiidary importance ; it is 
another thing for the manufacturer who is obliged to adopt the most 
economic system. It follows, that the results stated by M. Reynier must 
be considered as a minimum, below which we must not think of going, 
and that the general expenses and cost of labor must be added. 

I have no intention, in saying this, of condemning the electric batter* 
ics, but simply to warn the reader against the misleading idea tliat the 
sub-products can l)c regenerated or utilized M. Fhilliparl, only to 
mention one of the most daring electric financiers, knows the cost of suth 
a dream. 

Another idea, tliat is scarcely less dangerous, although miutnts have 
helped to make it popular, is that of ulilizing the tide power for the cheap 
production of electricity. The best process would be to create tanks or 
dams, taking advantage of the configtiratirjn of the ground, and storing 
up the water at high tide, and have it act at low water on hydraulic 
wheels or turbines. The first cost of establishment would certainly be 
Yery great, and there might be difficulties in working, but this system is 
rational In theory « but it has not been sufficient for inventors who have 



been lately bringing out the straiig^t plans. I will meniioti, a& a curi^ 
osily, the system lately patented by M. dc Souza. 

It consists in utilising the horizontal push of the wavev on lite shore, 
by rtrceiving it on vertical wooden or sheet iron frames, having for each 
machine a total surface of about 30 square metres, and held in place by 
springs which yi«ld under a certain pressure and allow the frames to in- 
cline when a wave is too strong. In addition to this, supplementary 
shutters, or wings, are placed in front, and moderate the first shcxk of 
the wave and prolong its action. These frames are carriei] by rolling 
cars on the ground, and running on rails. The dead weight of the whole 
is counterbalanced by floats. The advance and retreat of the waves give 
the frames a motion like that of the piston of a steam engine. The motion 
is transmitted to the mill by tnctallic cables or chains. This melhoil of 
transmission allows the apparatus to follow the tide, as the cars can be 
moved at will to any point of the cables. The displacement is obtained 
in the mill by a simple lever work. The cable ends by a connecting rod 
with a strong wheel, The joints of the connecting rod at the wheel are 
movable, and thus the nwehinc can be adapted to any sutc of the sea 
I'hcrc is, in fact, a movement thftt is regulated by the fly-wheel and the 
system of frames, and which actuates electric machines that give a regu- 
lar current and work. 

The inventor claims that his system is very simple, and that it meets 
all the inequalities and exigencies of the power collected. He tells us 
about the jiower given by waves, but he forgets to take into consideration 
two indispensable factors in the economical production of power- the 
space traversed by the point of application of the power, and the lime 
re<|nircd for traversing it. We must frankly admit that we do not under- 
stand how the mechanism can work, and so we will not di^uss lis 
details. 

Before wanting to utiliz^e the tides and natural forc^, it would be well, 
perhaps, to ask whether electricity is capable of fullilting the programme 
that has been traced for it. It would not be sulTidcnl to merely tr.insform 
the power of the waves into electric currents on the sea shore, for we 
could not expect industrial centres would be removed foi the simple reast>n 
of getting motive power cheaply — as this hiis been fully proved by the 
failure of the attempt to utilize the falls of the Rhone at Bcliegarde-it 
would be in order, therefore, lo determine to what distance electric power 
can be effectively distributed. The choice even of terms in describing the 
phcnonemonls not an indifferent matter, and, in the interest of clccliicity, 
it Is better to adopt the expression liansmissioH 0/ potth-r l\\iij\ fnntspiH't t*/ 
ptni*er. People might think that this Is a subtilityof language, but by no 
means, and we will give our reasons for theprcfc-cnce. The cleclric ctirrent 
in this special application, produces effects similar lo those of machine bells 
and teloilynamic cables, and, as in these mechanical agents, the ^ id I h or 
the diameter is in proportion lo the effort that is lo be recent rl The 
diameter and the malertal of the cleclnc conductor exert a great influence 
on the industrial yield of the dynamo machines. These elements must be 
taken Into account, while the term transport of power is calculated to make 
the public overlook this, and to believe that distance has nothing to do 
with the matter, Doubtless it can be shown by calculations that the yield 
of electric machines is independent of the distance between them, that is 
lo say, that if the distance is doubled or trebled the construction of the 
machines might be so modified as to obtain the same return as previously 
But these theoretical reasons are inadmissible In practice, as they woidd 
necessitate a change in the machines at every change ol distance, and this 
would be a bad system. It is better to regard the matter as a simple 
transmission of power. Wc have machines that give a yield of 50 per 
cent at 5<v> metres, and we wish to have the same return at 2,ofi«i mctn-s. 
We must cmpio) an intermediary conductor that has the same resistance 
for 2.00Q melns as that which the old conductor has at 5«:>o metres. It is 
for us lo consirlrr whether there is reason to go to this expense, or whether 
a less yield than 50 per cent, may not do. There is no more reason for 
wondering in this vase at the cost of the conductor than there would be at 
the price of a belt or a cable, when a certain effort has to be obtained. 

The effort transmitted by means of the electric current is proportional 
to the product of the bolts by the amperes, or e 1; the loss due to the 
intermediary^ conductor is proportional to the product of the resistance by 
the square of the intensity, or r i*'» 

We may try to lessen this loss by employing currents of very high 
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rcBwn u\ aad oC weak intensity (f), but we cannot exceed a tension of a 
few iJwsaprf irolts under penalty of death to the persons handling the 
aBdiBe. A corrent of 3,000 volts and 3 amperes, at the outset, of the 
pi i Mi H dynamo correspond to only about 800 kilogranunetres, or 12 
lHncu|KHrer, and consequently, under the most favorable conditions, even 
SD More than six horse-power will be collected on the receiving machine. 
The work under such conditions would be unsatisfactory, and it would be 
aecrssarr to combine the volt-amperes in some way so as to obtain some- 
Aiaig better, i ,000 volts and 30 amperes, for instance, are equivalent to 
3.000 kilogrammetres, or 40 horse at the start, and the receiver would give 
some 20 horse-power— if the conductor does not take too much on the 
way. Let us sup>pose that the conductor has a resistance of i ohm per 
kilometre, we arc sure to lose under this head at least 90 kilogrammetres 
per kikmietre, and if we do not want to lose less, as the intensity is con- 
stant, we must decrease the resistance, that is to say, we must use a 
dearer conductor. 

People who dream of utilizing the tides, do not imagine the difficul- 
ties they would have, in case of success, in employing electricity to any 
advantage Currents of high tension — 5,000 or 6,000 or more volts — 
make a very good showing in scientific articles, and give a solution on 
paper of the problem ; but, when an industrial use is in question, their 
great danger is soon recognized. 

We cannot say whether these currents may or may not be used in 
practical work. M. Marcel Deprez, who has done so much to make the 
transmission known, does not, perhaps, despair of succeeding some day, 
as he is continuing his experiments most perseveringly ; he is now follow 
ing up some experiments at Grenoble, but we hear only of his fittings up. 
The dynamo-electric machines are those that were used in the trials on the 
Chemin de fer du Nord. The generator is established at a fall of water, 
some 14 kilometres from the city ; the electric current is brought by an 
ordinary telegraph wire, and the receiver is in the market house of 
Grenoble, where it actuates small motors, pumps, glove sewing machines, 
etc. It will be interesting to know, and this is easily ascertained with 
pumping, what the efleclive yield is on the receiver, under known condi- 
tions of duration, etc. We have criticised the ideas of M. Marcel Deprez 
on several occasions, but wc would be happy to be able to acknowledge 
the utility of his work. 

Although the time is not very favorable for the formation of companies, 
M Achard, the inventor of the electric brake that was exhibited at the 
exposition of 1881, has formed another com(>any for woiking his patents 
lib speak of electric brakes after the adoption of the remarkable inven- 
tion of Westinghouse by the majority of railroads in France, England 
and the United States, and with the vacuum brake of Smith, to speak of 
any new brake with these competitors is to preach in the desert ; but 
Mr. Achard has the unshakable faith of the inventor. He has the ill 
fortune to be ahead of his time. The electric brake saw its birth in 
France some twenty years ago, at a period when very little thought was 
given to the question, and it has been vegetating since without any im- 
portant application. It is thought that the electric current supplied by 
the batteries does not offer sufTicient guarantees of working well ; accumu 
lators or small dynamo-electric machines that can be depended on have 
been substituted for the batteries, but other difficulties have been encoun- 
tered — thus, on an Eastern train on which an experiment was made, there 
was a great deal of trouble experienced in unwedging the blocks of the 
brake, and a delay of several minutes was caused. Mr. Achard has 
overcome these objectionf . and the electric brake comes but too late for 
the railway companies, which have put either the compressed air or 
vacuum brake on their cars. Electricity would not do any better than 
they, and this being so, why overburden the engine driver by giving him 
an apparatus that he df>es n«>t understand. It would be a regular e<luca- 
tion tounderjro, and at the cost of the traveling pul>lic ; nobody thinks so 
much of electricity as to try this experiment. 

I have to inform you, in closing, that the new Hotel de Ville will be 
lighted by the Kdison company with their incandescent lamps, and a 
credit of ioo,<kx) francs has been voted for this purpose by the Municipal 
Council. The Theatre Gymnase will have the electric light in future, 
and I shall send you some particulars about it in my next. 

Ph. Delaiiaye. 
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Vienna, Aog. i6th, 1883. 

To the Editors of the Electrician: 

THE great exhibition was at last opened to-day. notwithstanding the 
unkindness of the weather-gods who surrounded the whole buikling 
with a creamy pool of mud — ^and the tardy exhibitors, many o£ whom were 
not ready with their exhibits. His Highness, the Crown Prince of 
Austria, together with many other dignitaries with many titles, performed 
the opening ceremonies from the Emperor's pavilion, surrounded with 
orange and laurel trees, men of rank and titles, and reporters of the press. 
The public, being entirely ignored, had to remain at such a distance that 
they could only imagine what was going on. The uncovering of all the 
heads and the playing of the national hymn by a military band, announced 
that the s|>eeches were finished, and that His Highness was about to pass 
through the crowds of people, and make his tour of inspection through the 
building. 

In making a hasty trip through the building, one cannot help being 
both interested and amused at the many useful and ingenious applications 
of electricity, the rich and costly decorations, the brilliancy of the light, 
the many dynamos and motors from the lo-foot machine of Ganz & Ca 
to the buzzing little dental engines; the different processes of generating 
the current from the passive energy of coal, gas, chemicals, besides the 
energy of wind, water and man; the final use of the current in the many 
different ways, from the delicate Thompson sj-phon recorder to the 
driving of hugh lathes, and the running of heavy cars over the electric 
railroad. 

The number of interesting objects is so great that we will be limited 
to a mere mention of some of them in this letter; a more detailed descrip- 
tion of some of the more important will follow in another. Begin- 
ning with the generation of the current — there are in one of the courts, 
numerous boilers of all sizes and descriptions, having a heating surface of 
over 23,000 sq. ft. Of the engines there are also a large numt>er, the 
little high speed engine driving the Edison machines much larger than 
the engine itself; the large low speed German engine, with the quick cut- 
off principle of Corliss; the buzzing little rotary engines, shaking itself and 
the surrounding floor all to pieces; the silent (?) gas engine, besides two 
caloric engines. Near the North entrance is a four-horse power windmill, 
with a small dynamo and accumulators, together with lights, machines and 
farming tools, to be driven with the stored-up energy of the wind. 

The dynamos, of which there are a very large number, appear to l>e 
all of the same standard types, being improved only in details of construc- 
tion, change of proportions, etc., but. as many of them are not yet ready 
for exhibition, it may be that there will be something quite new when the 
exhibits are all finished. One improvement, although not new, deserves 
notice, it is the placing of a strong electro-magnet inside of the Gramme 
ring, thus utilizing the wire inside of the ring, which, in the Granmie 
machine, serves only as a conductor. The large 10 ft. circular machine of 
Cianz oc Co. , Budapest, attracts a great deal of attention. It is driven 
directly by a large vertical engine making only about 54 revolutions per 
minute, but owing to the large diameter of the ring the linear velocity at 
the circumference is quite great. Whether it is very efficient remains to 
be seen. Of all the dynamos the American form a large proportion. 

Of the application of the current there is an almost unlimited number 
of exhibits. The French telegraph instruments are the most interesting 
of that class. Among the many instruments are several different, easily 
managed printing telegraphs, also rapid teleg^phs in which the message 
entfrs the receiver as a perforated strip of paper, similar to our rapid 
system. Besides these are several forms of in.struments for telegraphing 
pictures, signatures, etc. The telephones exhibited are also very interest- 
ing. Through those connected with the opera house the different voices 
of the singers can be heard so distinctly that one is tempted to applaud 
and call for an encore. Another set of telephones is connected with two 
small towns, 85 kilometres (about 53 miles) apart, the vocal solo in one 
town being accompanied with a piano in the other town. The performers 
have caps covering their heads, and containing the receivers, so that they 
can hear each other. 

The transmission of power is ver)* well illustrated. Besides the elec* 



trical railway aod the coal transporUtton over the butlding, there are scv- 
eml machme shops, a printiug pn^s, on which cxhibiLion Dews is printed; 
dental instruments, telegraph instriimunls, b*i«»ides muny othcn>, all driven 
by electrical energy* 

Among ihe ck'ctrical measuring instniments — of which the French 
have the best exhibit — there is much new and improved apparattts. One 
instrument made by Hartniaiif in the German department, is of special 
interest. It is a Whcatstone bridge, tn which ihc telephone is used in* 
stead of the galvanometer, the telephone being in the secondary circuit of 
an induction coil. The advantages are, that resistances can be measured 
accurately in a very short lime, the scale being graduated for reading the 
resistances directly. Another instrument is for demagnetizing watches 
and other instruments which have been magnetised. It consists of a 
small stand, around which the currents may be made to pass in all pos- 
sit>le directions. In the building* arc sold (at S cents apiece) small, 
neatly linishcd wrought iron cases* for enclosing the watches of visitors, 
to prevent thera from being magnetised by the many electro-magnets. 
When you buy them you are told that " they arc said to be effective ;" 
however* in testing their efliciency, we would prefer to use some other 
pemon's watch in preference to our crwn. 

Electrical military appliances are also well exhibited. Among Ihem 
are large Hght-house reJlcctors (Mangin), small dynamos (Gramme), 
rotary engines, telegraphic instruments^ etc> , for sending powerful beams 
of tighi in any desired direction, and running tcm(x>rary telegraph wires— all 
mountcxl on wheels for easy transportation 

Among the many applications for medical purposes is an elcclric b:Uh 
tub, in which one |X)le is connected with plates, so arranged on the sides 
of the tub as to prevent an unexpected and unpleasant contact with both 
pokes at once, without the resisting and distributing action of the water. 

Thermo-electric batteries; safes with electric alanB locks; railway 
appHances ; mincre' lamps* lit by small incandescent platinum colls ; 
dead-finish electroplates; electroplating embossed metallic ornaments, 
with diflenrnt colored metals ; a set of 320 small Plante cells* with 
apparatus for connecting them in series or arc, for converting dynamic 
into static electricity ; besides innumerable other contrivances and itiven- 
tions, are among the remaining attractions of the exhibition. 

Caul Hering. 
P. S.; Sept. 4th. 

The latest news here is, that the evening openings have begun, and 
arc the great attraction to the public The transmission of power in the 
railroad, the cable roiid for carrying coal, and the running uf a machine 
shop, are all in good working order now. l^he telephone?* from the opera 
and concert halls are very successful. The illumination is grand, most of 
the many hundred lights being now in order. Unfortunately, the two 
75 ft. iron towers with five arc lights, standing in front of the building 
were destroyed by the wind on Sunday (Sept 2d) evening. The two 
large reflectors on the top of the building* throwing a comet-like beam 
of light over the city, are very successful, and attract considerable atten- 
tion. The theatre performances will begin soon. The scientific lectures 
have begun, being opened by the distinguishetl Sir \Vm. Siemens* of 
London. C. U. 



THE AMERICAN EXPOSITION AT BOSTON. 



require more light than the arc lamps furnish, prefer the incandescent 
lamps to gas, though a few use both. It seems odd to see gas flames in 
the Edison dynamo room. They apparently feel out of pbcc, for the 
draft from the belts makes them flicker and dodge* as if they expected to 
be put out every moment. The steadiness of the incandescent lamps is 
very marked in comparison. 

At the American Exposition, in the building of the New England 
Manufacturers' and Mechanics* Institute, the electrical exhibit is not so 
extensive as that of a year ago* The E, Howard Watch and Clock Co, 
show one of their electric watch clocks— tliat is, a clock to watch the 
watchman much as the conductor's punch ensures his hnuesly. In this 
system the dock and register arc set up in the office* and the watchman 
in making his roun(b is reciuired to wind up a scries of circuit-cluscr 
boxes, scattered about the works. As each of these run-s down it records 
its numt>cr upon the register, and the time the watchman was present at 
each t>oxcan thus be known. In the same clock which carries the regis- 
ter there are arranged a series of adjustable circuit-cloisei^, by means of 
which bells can be rung in the different workrooms at certain fixed times, 
so that all may begin and cud their work at the same mumeut. By another 
attachment, the clocks al>out the varitms buildings can be hourly syn- 
chronised, or set to agree with the office regulator. 

The most prominent feature of ihe electrical CAhibit is the electric 
light, by which the building is lighted even more thoroughly than that of 
the Foreign Exhibition. With one or two exceptions, the exhibitors find 
the general illumination sufficient. The art galleries are lighted by the 
Maxim lampis, of which four hundred are used* They arc far superior to 
the ordinary gas flame. In the concert hall, having an are;i of twcnty'-six 
thousand square feet, there xux twcnty-onc Fuller arc lumps, which give a 
very clear white light. The same exhibit in the lower hall includes a lo- 
comotive headlight* which causes a universal winking of the eyes, as visi- 
tors turn suddenly upon it. The Fuller Company show samples of every 
sijte of machine* from one-light to twenty-live, in running order ; and 
also their semi -incandescent system, for the use of those who desire a 
light of a less intensity than that of the arc lamps. About the main ex- 
hifution hall are scattered two hundred of the Thompson- Houston lumps. 
These arc supplied by six dynamos* each with its controlling tcgnliitor 
mounted upon it, a feature which seems to be peculiar to this system* 
Their tower, outside the building* upon which are nightly huisted ciglil 
lamps, is a prominent beacon for miles around. 

The different ty[>es of engine used for running the electric light 
machines arc nearly all represented here, from the ponderous Corliss to 
the high speed Westinghouse* As any change of speed is a serious 
defect in a motor used for this puqxjsc, the governor is an important 
feature. Naturally, all have an automatic cut-ofT. Those who make 
engines which arc controlled by variations In speed alone, claim a greater 
steadiness than can be found in those engines in which the variation in 
the load acts directly upon the cut-off, and vUi^ ivna. The advantage of 
the former system seems to be thai the governor* having less work to do* 
is more sensitive ; but, apparently, the bttcr would permit of greater 
changes in the work to be done, without readjustment. 

Fred. W. Stone, 

Sotncrvilk, Mass., Scjit* iSth* 1883. 



TV /^ Ediitn' of thi Electrician : 

AT the I'''orcign Exhibition, in the building of the Massachusetts 
Cfiaritable Mechanics' Association* electricity is not reprcsenicd 
among the exhibits , but both visitors and exhibitors derive a great benefit 
from its applications. There are the messenger call boxes, and a tele- 
phone office ; while the electric light makes an evening visit as satisfac- 
tory as one by daylight. The general illumination of the rooms open to 
the public is by the American company (Thompson- Houston system), 
who have a permanent station in the basement. A local photographer 
uses four of the lajtips to accommodate his patrons after dark. The 
Edison company have about one thousand lamps, and light the art gaU 
leries. Some of the pictures show out with remarkable distinctness* with 
little apparent lois from lack of daylight. Most of the exhibitors, who 



TESTING UNDERGROUND CONDUITS. 



A LARGE party of interested spectators gathered at 2040 Market 
Stieet last night to witness the first public exhibition of the Morse 
Electric Underground Conduit System, which has been in practical opera- 
tion for sometime. Ajnong those present were a number of councilmen* 
including members of the police and fire ahirm telegraph committee, 
which has the question of underground telegraphy in charge on behalf of 
the city. In addition, a numtjer of scientists connected wiih the Fnmklin 
Institute, and other organizations of a Ukc character* were engaged in an 
ins{)ection of the system presented to them. The general verdict wa^ 
favorable on all sides, and it was the expression of the members of councils 
(bat the Morse company had developed an operation which was as muih, 
if not more* practicable than any of the schemes in underground telegraphy 
yet brought before the public. 
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Last evening the working of the conduits was to prove the practica- 
bility of transmitting electric light, telephonic and telegraphic communica- 
tion in one inclosure without any loss or interference by induction, which 
has been the great bugbear of all overhead as well as undergound tele- 
graphy. 

I^he patent rights of the Morse company are based upon the following 
principles: The wires to any number, or for any purpose, are encased in 
glass tubes, glass being the best non-conductor known, and these tubes 
are enclosed in cement made of dead material, which absorbs all moisture, 
and prevents expansion or contraction. In this state the whole plant is 
placed in an iron pipe, the size of which is regulated by the number of 
wires to be used. The system can be laid close to the curb, at a depth 
just below the frost line. Connection to dwellings or business houses are 
provided for at intervals of sixteen feet, and it will not be necessary to 
disturb the streets to reach consumers. By an ingenious mechanical 
device the electric light can be furnished at a residence, and turned off or 
on quite as readily as gas or water. The main point made by the company 
is, that when the conduit is once laid it is there for good, and any connec- 
tions which are required to be made will not necessitate any disturbance of 
the street pavement. 

At the exhibition last night, an engine of ten horse-power furnished 
the power to a dynamo machine, and the hundreds of inquisitive spectators 
amused and instructed themselves with the various appliances offered for 
their consideration Three electric lights, one of 4,000 candle power, and 
two of 2,000 candle power, each burned brightly and with a steadiness 
which has not been excelled, or hardly equaled, heretofore. At the same 
time, talk was flying fast and furious over the telephones, and messages 
of interest were being sent by the councilmen over the wires by telegraph. 
Prol)ably the most practical councilman in the municipal government is 
Mr. Marshall, of the Twentieth Ward. He appeared to be very much 
interested in the showing of the operations, and remarked that he con- 
sidered it to be altogether practicable, and saw no reason for its non- 
success. He particularly spoke of the absence of the usual flickering in 
other electric lights, which he explained was due to the impossibility of 
reaching a ground current through the crossing of the wires. Among the 
visitors was Judge Walter Cummings, of Wilmington, Del, representing 
a company of that city now negotiating for the use of the Morse system 
throughout that State. — Philadelphia Press ^ Sept. 2ist 



CLAIMS TO THE INVENTION OF THE 
TELEPHONE, 



ACOR RESPONDENT sends the following interesting communica- 
tion to the London Electrician : 

*' After the able manner in which Professor S. P. Thompson has put 
forward the claims of Reis as the first and true inventor of the telephone, 
as opposed to those of Bell, it is rather surprising to suddenly come across 
a publication to the effect that the labors of both these men have been 
anticipated by one Charles Bourseul in 1854. The publication in ques- 
tion is a lecture delivered by Captain Holthof, in April, 1881, to the 
?^lectrical Society of Frankfort, and will be found on page 48 of that 
society's Journal, which, for some reason unknown, has only just ap- 
j)eared. The fol'owing passage, quoted from the lecture, will be read 
with interest : * If we agree to call the true inventor that man who is 
the first to conceive, clearly, a new idea, and who tells us how this idea 
can be carried out in practice, then the telephone was invented in 1S54, 
by Charies Bourseul, a Frenchman, and about that time a soldier in the 
A frican army. ' 

*' We learn further, from the same source, that the invention had 
been communicated, in 1854. to the French Academy, and that more or 
lesi detailed descriptions of it went the round of the German papers of 
that period. Notable in this regard, is one article which appeared on 
the 28th September, 1854, in the Diiiaskalia, a supplementary paper to 
the Frankfurter Jourmil, which sets forth the very gist of the invention 
so clearly, that, in spite of its ancient date, a short abstract from this 
paper may be interesting to our readers : * An electric current, passing 
through a wire, transforms a piece of soft iron into a magnet. If the 



current ceases, the magnetism also ceases. This electro-magnet can be 
made to alternately attract and release a movable plate, which, in its to- 
and-fro movements, produces the conventional telegraphic signals. Now, 
it is also known, that all sounds which reach our ear are produced by 
vibrations in the air, and that the infinite variety of sounds depends solely 
on the speed and magnitude of these sound-waves. If, now, a metal disc 
could be invented, which would be flexible enough to reproduce all the 
sound-waves transmitted to it by the air, and if that disc could be con- 
nected to an electric circuit — such a way that, in conformity with the 
vibration of the air, it would start and interrupt the current — then it 
would also be possible to cause a similarly constructed metal disc, in 
electrical connection with the first, to repeat all the movements of it, and 
the effect would be the same as if one had spoken directly against this 
second disc; that is to say, the ear would be affected in the same manner 
as if it heard the speech directly through the first metal diaphragm ' 

** Captain Holthof considers it very astonishing that Reis did not 
know of Ik>urseurs invention, but infers this to be the case, as otherwise 
he would have introduced, at once, the second diaphragm. As regards 
Bell, the lecturer thinks it * downright incredible* that Bourseul's labors 
should not have been known to him. In conclusion, Holthof suggests 
that lk>urseul should be recognized as the father of the telephone." 

We may add, that the claims of Bourseul, in this direction, have had 
a most notable advocate in M. le Comte du Moncel, the well-known and 
prolific writer on electrical subjects. 



VIENNA NOTES. 

Skllon-Volckmar accumulators supply the current for the 

incandescent lamps in the Imperial pavilion, and a few elements are used 
for lighting two incandescent carriage lamps. The carriage is exhibited 
by Jacob Lohner, of Vienna. The battery is placed under the coachman's 
seat, and also works an ingenious contrivance, which informs the owner if 
the coachman has admitted a stranger into the carriage during his absence. 
On leaving the carriage the owner, by means of a key, opens the current; 
OS soon as a third person takes his seat contact is made by the weight of 
the intruder, a bell begins to ring, and keeps on ringing the whole of the 
time the stranger remains seated, and a white disc appears on the back 
of the box, which the owner alone can remove with his key. 

A VERY INTERESTING telephone is exhibited by Mr. Ericson, of 

Stockholm; it is intended for a limited number of subscribers (not more 
than five), living at some distance from a central station, and replaces a 
second station, which would necessitate the employment of at least one 
clerk. By means of this apparatus the correspondence between two of 
the five subscribers, or between one subscriber and the central ofBce, is 
effected from the latter. There is one main line between the central 
station and the, as we may call it, secondary automatic switch board, 
which is put up at any place at or near the residence of the five subscribers, 
and from it a separate short line connects each of the five subscribers with 
the automatic switch board. If one of the five subscribers calls, the call 
is heard only at the central office, where a bell rings and an annunciator 
falls, exhibiting the number of the calling line. After this, the clerk at 
the central office has to ascertain which of the five subscribers has called, 
and this being done, communication may be established between the caller 
and any other subscriber of the central station. .As long as connection is 
made, neither of the other four bells can ring, because the connection is 
interrupted at the automatic switch board. As soon as the conversation is 
tinishetl the clerk at the central oftice re-establishes the original connections, 
and the station is ready for a fresh call. A number of these secondary 
automatic stations can be controlled from one central office, and the saving 
of conducting wire, and also of carbons, is considerable. 

Among the many striking objects at the Vienna Electric 

Exhibition is Messrs Lautensack and Bittner's thermo-electric battery. 
The principle of these batteries is the direct transformation of heat into 
electricity without passing through the intermediary stage of work, as in 
the case of the employment of a dynamo. Great promises were held out 
some three or four years ago, on the construction of Clamond's coke 




heated tbenno-electric stove, that this most important problem was advanc- 
ing toward al least a partial solution; but nothing further was heard of it, 
and no advance whatever has been made stnce in this question. 

Messrs. Lautensack and Bittner exhibit a thermo-electric stove* which 
presents the form of an ordinary stove, and can be used as such. It con- 
sists of thirty superposed concentric rings of ihirty-two elements each, the 
rings being insulated from one another by means of asbestos. The dc* 
mcnts consist of an alloy of two electrically opposed mctals-(thc patent 
not being completed^ the inventor would not tell the exact composition), 
which fuses at 609 degrees C. ; on heating this alloy an electric current is 
generated. The combustion stove is placed In the centre, and a consider- 
able space separates the stove from the concentric rings, so that the heat- 
ing of the alloy is not effected direct, and the temperature to which the 
alloy is heated docs not exceed 300 degrees to 4013 degrees C. Each 
concentric ring has its own tertninal screw, so that the whole or part of 
llffc current can be used. The current has an electro- motive force of 
twenty volts and twelve ohms resistance. The battery is intended for 
gaivanoptasUc, but {and this is an iniportajrl point) if the stove, as is the 
case in winter, is kept burning all day» suflicient current |K>\ver can be 
obtainctt to charge a number of accumulators stifiident for domestic lighting 
purposes, or to drive a small motor for douig domestic work, without any 
extra cjcpeose. 

TftEATtNG OF RAILWAYS, thcrc are a number of important 

apparatus used by the Imperial Austrian State railways, and invented by 
the Chief Inspector of Railroads, Herr PolHtzer. They are: 

(1 ) A central point blocking apparatus. The object of this apparatus 
is to control any pointsman from a central oHicc and to prevent him from 
showing the line clear until ordered to do to by the central office. It con- 
sists of a small box and a manipulator. The box has an electric bell at 
the top and two circular openings in front, exhibiting, in their turn, the 
two dilTerent directions of a train. On the train being announced from 
the nearest station, the person in charge at the office presses a stud 
beneath the opening indicating the direction of the train; the pointsman 
answers the signal , the points arc now set by the manipulator from the 
central of lice, and simultaneously the lever for the semaphore .signal is 
electrically releaseil, enabling the [x>inlsman to show the line clear. 

(2,) Intermediary blocking apparatus and speed measurer. The ap* 
paratus consists of a clock case, conuduing a clock work and sector of a 
dial and two glass covered circular openings sibowc the clock. The train — 
generally the last carriage — has a small brush attached to a lever, which 
presses the brush against a brass contact piece placed on the line, close to 
the rail, at the beginning of one section. When contact is made, a red 
disc appears in one of the openings, and the clock begins to move. At 
the end of the section a similar contact piece causes another red disc to 
appear on its respective apparatus, stops the clock movement, and removes 
the disc of the preceding one. The distance through which the clock 
hand has moved over the sector indicates the speed of the train. As long 
as the red disc is exhibited no train can move in either direction. 

(3.) Central disc for signaling. On a disc arc inscribed different 
numbers of signals for passenger and gocnJs trains, and a switch ooard 
above the disc exhibits these different numbers on the fall of an annunci* 
ator. which is caused by the setting of a contact arm, movable over the 
disc, on the rcspecrive number of the train. All the trains moving on the 
line are controlled by electric semaphores, which show the line clear only 
on the appearance of the number of signals characteristic of a special 
train. As soon as the train has left the section, the oflficial at the station 
turns the contact arm to the place indicated nn the dtsc for that train; the 
annunciator of the corresponding numbers on the switch board falls, and 
all the semaphores of the section show the line clear. 

(4 ) Apparatus for closing railway gates for foot passengers. The 
object of the apparatus is the automatic lowering or raising of a gate, 
closing the footp;tth across a railway line by a mechanism worked electri- 
cally. An electric bell, worked by a signalman al some distance from the 
gate, informs the foot passengers of the approach of the train; and. by 
the same operation, the gate is closed electrically by the release of a clock 
train, which moves a jointed lever arm through an angle of 90^ ; when 
the train has passed, the same manipulation opens the gate by completing 
he movement of the lever arm. 



(5.) StAtioa indicator. It is no small boon for passengers traveling 
by express train o\»er long distances to know the name of the nearest sta- 
tion at which the train stops sufBctendy long to take a meal, buy a paper, 
etc. Herr PolHtzer places in every carriage a small box exhibiting in the 
corner the name of the next station, with (he lime altowed for stoppage. 
The guard has simply to press the stud of a simiUr box placed in his van 
some time before the station is reached, and every Ixix shows the name of 
the next station, with the time allowed for stoppage. The battery for 
railway inter-communication, which is rarely used, can be employed for 
thb purpoeic — Iti'una Com's/k}nJ^n^t\ l^ndon Times ami TiU^ritph, 



ELECTRIC LIGHTING OF THEATRES. 



AMONG the applications of electric lighting, there is one to which, 
a series of c;itastrophes occurring duritig the last few years, das 
e?4pecially directed puL>lic aitcnt ion— namely, the euiploymcnt of the in* 
candescence electric lamps, which now exist hi great variety, for the 
lighting of theatres and public buildings. 

To avoid or diminish the danger of fire, so liable to arise from lire 
use of the naked gas flame, it would seem I hat nothing f>el<er could Ik: 
wished for than the ti lament of carbon, protected by its globe from ton- 
tact w4rh the surrounding air and neighboring draperies; and it .ippca»5 
to us, that this recommendation alone justifies lis substiiutjon for the 
gas flame, especially, as in this padlcular case, it is not sensibly more 
expensive 

But, encouraged by this undeniable advantage of electric lighting, its 
partisans have also claimed for it numercms other advantages, without 
troubling themselves to ascertain whether they arc to be realized in prac- 
tice, or whether the conditions of its use authorize them. Among these, 
the hygienic hypothesis ts a favorite recommendation. Electric lighting, 
they say, must contribute to the maintainencc of a mean temperature in 
the hall, and preserve the purity of its atmosphere^ — forgetting, that al- 
though the combustion of gas is accompanied by the dcvelop?nent of lK>th 
heal and carbonic acid gas, the spectators themselves contribute, in a far 
greater degree, to transform the hall into a hot-air chaint>er, and to render 
the atmosphere irrespirable* They have, therefore, overestimated and 
confidently asserted the virtues of electiiclty from the point of view not 
only of its security, but of the salutary advantages it offers to theatre* 
goers; instead of recalling the terrible disasters of the King Theatre, at 
Vienna, or of the theatre at Nice, they represent the eleclricily as trans^ 
fonniiig into sanitar)' retreats the unsubstantial temples of the muses, 
where good taste requires one to be seen of an evening. Undoubtedly, 
some degrees less of heat may be attributed to the use of electricity, but 
we shall show that all the promises made in its name must not be taken 
to the letter. 

Prof. Von Pettenkofcr has pursued a series of experiments upon the 
influence which lighting by gas and electricity, respectively, exercise upon 
the temperature and the composition of the atmosphere of an auditorium. 
The theatre of the royal residence at Munich was chosen for the purpose. 

The increase of temperature, when the hall was emptv, was ten times 
greater in the upper galleries with gas, than with electricity. In the first 
case, the temperature increased 16.5' F* ^(9" C), and in the second 
case, I 6- F, =- lo 9* C ) In the intermediate and lower galleries, the 
difference was less 

When the hall was filled with people a difference of but lO.S** F. 
(G^ L\)i was detected, the thermometer indicating in the galleries, 
84* F, with the gas burning, and 73.2^ F. with the elecffic lights. It 
was as warm with electricity in the third balcony as in the first 
with gas. 

He determined, also, the amount of carbonic acid. In the empty 
hall, when the air was vitiated only by the products of the lights, the 
results were of the same order as in the case of the tempeniture. In the 
beginning, the proportion was four ten tbousandtlui. The gas being 
lighted, ti att3ii*ed 5n half an hour, five ten thousandths in the parquette, 
eleven in the first, and twenty in the third balcony. 

With electricity, after half an hour of iUuminatiou, k was five ten 
thousandths in the parquette, five in the first, and six in the third bal- 
cony. If, ,is is probably true of incandescent vacuum lam|i«, the electric 
light is not accompanied by the production of carbonic acifl, the slight 
difference obser\'ed can be attributeil only to the presence of the expieri- 
menters. But, unfortunately, this superiority is not maintained when the 
hall is filled with spectators. For five or six hundred ptrstms present, 
\\\^ maxlnuim proportion of carbonic acid was twcnty-thicc teti thous* 
andths, when the gas was used, and eighteen ten thousandths with the 
electricity. 

Reasons may be given to explain this apparent contratliction. The 
scenery being constantly shifted, causes frequent agitation and changes 
of the air in the hall The doors, boxes, and windows looking upon the 
street, are constantly opened, and the incessiint partial renewals of the 
atmosphere thus produced, render the conclusions which might be de- 
duced from the chemical analysjiii of the air, more or less illusory. 
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Prof. Von Pettenkofer's labors simply prove that the ventilation of 
public establishments is deplorable. 

Upon this point, *• electricicns" and '* gaziers" are in accord, and 
it may afTord us the rare pleasure of seeing them unite, though it be for 
the purpose of jointly attacking the architectural, profession with well- 
merited reproaches. — Revue IndustrielU^ of Sept. 5, 1883. 



ELECTRIC CARS IN PARIS. 



AN electric tramcar trial was successfully accomplished recently in Paris 
by the French Electrical Power Storage Company. At three 
o'clock the vehicle, an ordinary three-horse tramcar, left the Place de la 
Nation, in the far cast, and after traversing the capital through important 
thoroughfares reached the starting point soon after six o'clock. A dis- 
tance of thirty English miles was thus made in about three hours. The 
mute wonderment with which the soundless progress of the apparently 
animated car through the crowded streets was witnessed by the public 
may be imagined. * There was not the slightest accident. Not a single 
horse shied throughout the entire route. Whenever there was an impedi- 
ment, the driver, directed by M. Phillipart, the manager of the company, 
who was ever on the alert, had no difficulty in bringing the vehicle to a 
standstill at a second's notice. The ease with which the car was turned 
off one set of tram lines and got on to another, across several yards of 
unmetalled ground, was likewise admirable. 

The locomotion is effected by means of Faure accumulators, weighing 
some fifty hundredweight, which are fixed under the tramway seats, and 
connected with a Siemens' machine placed under the floor. The machine, 
which makes 1,200 revolutions a minute, sets in movement, by means of 
a pulley, an axle, to which are connected the chains which give impulse to 
the wheels. These wheels revolve sixty times to twelve thousand revolu- 
tions of the machine. The speed of the electric tramcar is nine and a 
third miles an hour on level ground, and five and a half miles on an as- 
cent. The present tram lines are not well adapted for the new locomo- 
tion. On the newer lines the movement was sufficiently smooth, but on 
those that have been laid for some time there was a marked difference, 
and the actual working force was considerably lower than the indicated 
horse-power. The experiment, however, says the correspondent of the 
London Standard — the first ever made over a long distance — fully proves 
the practicability of electric tramcars, and it may safely be predicted that 
before long they will take possession of the tram routes of the French 
capital. The estimated cost is one-half that of horse trams. 



SPARKS. 



The electric light is more widely used in American than 

in foreign industrial establishments. 

**TiiE INTERPREDITY of ignorance," causes the boss lineman 

on lighting circuit, to refer to electricity as ** the juice." 

A RIVAL OF THE MOON. —The clectric-arc light of 10,000 

candle-power, which is suspended in front of The PhiLuielphia Record 
building, ninety feet above the Chestnut St. sidewalk, is said — by The 
Record — to be the most powerful single light in the country. 

In the Factory Mutual Insurance Companies of New 

England, there are 856 establishments, whose valuation is nearly four 
hundred million dollars. 98 of these mills, or eleven and one-half per 
cent., use electric lights; the total number being 2,636 arc and 11,604 
incandescent lamps. 

Mv SUN, you may invent a new electric light, you may improve 

the telephone until it can be talked to, you may even revise the tarifT to 
s;iiisfy both parlies, you may write a do/en books, you may save a sinking 
Slate, you may make your name famous, your house great and your mem- 
ory blessed, and then you will not have as big a funeral as Tom Thumb, 
who never did anything in his life except to grow less in fifty years than 
mobt boys grow in ten. And he only did that because he could not help 
it. — BurUngton Hawkeye, 



A correspondent of London Electrician^ gives the following 

as an instant remedy for toothache : With a small piece of zinc and a bit 
of silver (any silver coin will do), the zinc placed on one side of the af- 
flicted gum, and the silver on the other, by bringing the edges together, 
the small current of electricity generated, immediately and painlessly slops 
the toothache. 

Mr. C. F. Varley, F.R.S., an eminent English electrician, 

died Sept. ist. Mr. Variey, as the electrician of the Electric and Inter- 
national Telegraph Company, was the first to successfully lay a cable 
across the Atlantic, lie also patented many useful inventions, one of 
these being a musical telephone, which he produced in 1870, and which 
was played on at the Queen's Theatre, in England, in February, 1877. 

MM. Tissandier have completed thie construction of their ap- 
paratus, for preparing hydrogen by a continuous process, for filling large 
balloons. It was tried with a balloon of 300 cubic metres, which con- 
veyed the two brothers to some distance from Paris. This system is a 
simplification of the apparatus which was used by M. Giffard in his large 
captive balloon. It will be used for filling the electric balloon now being 
built by MM. Tissandier. 

Bonanza Mackey is delighted with the work of his new 

company. It appears that two operators upon the compound wire of the 
postal telegraph have recently been sending and recei\nng 542 messages 
in three hours, or at the rate of ninety messages an hour. The l)est 
transmission upon the ordinary wire is understood to be only seventy-five 
messages an hour between New York and Boston, which is less than one- 
third the distance to Chicago. 

Dr. Haensel, a savant, of Rcichenberg, Germany, has suc- 
ceeded after many experiments, in photographing several flashes of light- 
ning. The photographs took in part of the landscape, and made it 
possible to estimate with accuracy the locality where the lightning struck. 
It also proved possible to compute the length of the course traversed by 
the electric current. These experiments are to be continued with the aid 
of stereoscopy. They have awakened much interest. 

The atteniion of the Senate Committee on I^bor was called 

to the fact that there is at least one profession that is not yet crowded - 
that of electrical engineering. It is doubtless true that the rapid advances 
made in the last few years in applying electricity to practical purposes 
have not allowed the supply of trained electricians to keep pace with them. 
But there is in this country no special school devoted to the study of this 
science, and the telephone, electrical light and railway have rendered such 
a school advisable, if not essential. Here is an opportunity for some of 
the large universities, where there is even now much good work in this 
line being done. The unsolved mystery regarding the real nature of 
electricity and the dangers incident to management of the fluid, offer a 
wide field for special training. This would be a proper task for a univer- 
sity to undertake, and as the uses of electricity are extended, the field to 
be occupied will become wider. Besides, much credit would redound to 
the institutions themselves through the inventions and improvements made 
by the students. — Herald. 

A TRIAL of the simple but important system of signalizing by 

electricity was recently made on the Ninth Avenue elevated road, 
between Fiftieth Street and Rector Street, this part of the road having 
been c(]uipped with the apparatus to keep trains 500 feet distant from 
each other. Each locomotive carries a small dynamo machine, wound for 
eleciro-motive force, and the current is continually flowing, making a 
closed electric circuit as a basis of operation. The trial proved perfectly 
satisfactory. Two locomotives provided with the signal apparatus were 
placed on the track. The foremost one, in stopping on the 500-feet cir- 
cuit, automatically startcnJ th^ signal, which instantly set a bell ringing 
in the aib of the locomotive 500 feet in the rear. Nor would this bell stop 
ringing until the locomotive ahead moved on and got out of the circuit 
The stopping of the bell is the signal that no obstruction is ahead. The 
trial demonstrated that unless both engine drivers are dead, or wilfully 
negligent, a collision is almost impossible. The great simplicity of the 
invention, and the comparatively small expense, seem to indicate its 
general adoption on all railways. Had this system of signals on the 
elevated road been in existence on the New York Central Railroad, the 
tunnel horror would never have occurred. 
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Two COLOUED MEN began digging; a well, recently, in the yard 

of an electric Jight company in Philadelpbia. The ground became warmer 
as they descended , and at a depth of twenty-four feet boiling water 
poured in and drove them out. About thirty feet distant is an old well 
into which the hot water from large boilers has been blown, and it is be- 
lieved that this hoi wattr has so heated the surrounding grave! and sand^ 
that all the water fiitering through it is heated to the boiling point, 

A DESPATCH FROM ST. PAiJL, MINN., States, that the success 

with which Supt. Greene of the Northern PaciBc telegrapkic service carried 
out hifi idea of having the strokes of Vllbrd's sledge at the last spike 
ceremonies heard in this and other cities, is the topic of conversation. 
An unbroken circuit was eilected between Gold Spike, 60 mites west of 
Helena, and New York, a total distance of 2^595 miles. The wire was 
cut at the scene of the ceremonies, 1,215 miles we^t of St. Paul. One 
end of the wire was affixecj to the silver sledge bimmer. and the other to 
the golden spike, and when the tirst blow was struck a circuit was com- 
pleted. In this city a cannon was placed in Smith's Park^ and all con- 
nections made with wires that were to give the signal of the driving of 
the golden spike. Expeiiments had previously been made* and it was 
found that the electric current would explode a dynamite cartridge and 
powder,' and also ihat it would instantly heat a platinum wire to a while 
heat. Upon the conclusion of the experiments^ a plaliiiutn wire was in- 
serted in the vent of the i^annon, and everything was in re;idiness to fire 
the cannon the instant the signa! was received from the point of connec* 
tion. At 6 i3 P. M. the first lick was heard on the instrument, which 
was switched into connection with the cannon* In less than two sccontls 
the cannon was fired, the bells were ringing and whistles blowing- The 
subsequent strokes of the hammer were patiently waited for, but ihey did 
not arrive. During the interval of striking the lirst and second blows, a 
stroke of tightning shattered one of the poles iiist beyond Billings, and 
all the wires were rendered useless. 



BUSINESS ADDRESSES. 



Hikhr 9Sf Zttkn* Msikttf»otar«rt of Gltotrloal and Telecraph Iiutriim«Dtt, 

Battery Suppliet, \m Liberty StrMtt N«w York. 
Bradford^ C* SoUoitar of Am«rio«D and Fonlgn pAt«ntf, 10 A IH Hubb&rd 

Block, corner Wathingtoo ftad MoridUo Stroeta, lDdiuk*|Kilis, lad. 
Bi&niAp, 'W. H*, Darifl k Kidder^i Bl«otHo Mftohinee, 2B0 Weit 27th Street, 
New York. 

Bow, Gheorse Q., TeUvraph and Telephone Polei; Pioi uid Brftoketa, 

painted and (ilain. North Eppinv. H. H. 

F&imi&iL, Jaiii«» F,, Telephone, Xelegrsph, i^nd Eleotrio Light Smppliet, 
and Appi^raiud, Inventor'i Iiutituio, Cooper Union, New York CU7' 

PeAroe ft Jones, Telegraph and EleotricAl Initrumonttf and SnppliM, 
61 A 66 John Street. New York. 

Pride, Fraleiieli ft Kyle, T«lftrr«ph ftod Telephone Line Conttnioton, 

23A25Doy9t., N. Y 
^tTensel, A. C, Bleotro^pUter—Qotd, Silver. Niekel, Copper, BrMa, Ae.. 

43 Centre Streot, New York. 



Alfred F. Moore, 
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Teleiilioiie, ^WIRE. 
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BUSINESS NOTICES. 



E& F. N. SroN have just issued a biographieat sketch of Philipp 
, Reis, inventor of the telephone. With docuuientar)- testimony, 
translations of the original i>apers of the inventor and contemporary pub- 
lications. The volume is compiled by Sylvanus W riiomjison* iVofe^sor 
of Experimental Physici in University Coll ege» Urislol, who says in coin- 
eluding the sketch *' If mere mechanical imjierfections do not make an 
invention uny the Ic^s a true invention, it would tn* dishonest to deny to 
Thilipp keis the honor of the invention, of which he openly stated the 
successes* and the imperfections/' The volume is illustrated by explana- 
tory engraving!^ showing the original Reis telephone?? with all thcii 
details of construction* Copies of above, price $3.00, as well as any of 
the latest books on electricity, can be obtained at 35 Murray Street, New 
York» or will be sent free by mail on rec<4pt of price. 
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TEE ELECIBICIAN, 



BOOK NOTICES. 



PHILIPP REIS: Inventor of the Telephone. A biographical 
sketch, with documentary testimony, translatians of the original 
papers of the inventor, and contemporary publications. By Silvan us P. 
Thompson, B. A., professor of experimental physics in University College, 
Bristol. Illustrated by 3 plates and 48 engravings. 8vo. Cloth. Price 
$3 00, free by mail Published by E. & F. N. Spon, 35 Murray and 60 
Church Streets, New Vork. For extended notice of this valuable work 
see September number of this paper, 



THE September number of PattnU &n Invmti4ms, the quarterly 
review published by Messrs. Burke» Fraser & Connett, for their 
clients, contains an article on the new patents act of Great Britain, which 
was passed August 25th, pointing out the differences between the new and 
the old law. and also a concise abstract of the new law, which covers 
apparently all that the inventor or patentee will need to know about it, 
and hai the merit of being free from legal phraseology. There is also an 
abridgement of the new English trade-mark law» and a description of the 
Brirish Patent Office in London. The other articles arc on " Patents in 
Auhtria/' ** Peculiarities of the Patent System," and '*A Canadian 
Patent Decision/' 



ELECTRICITY and Its Uses; by J, Munro. Religious Tract 
Society: London iSo pp. i2mo. 

This book is a contribution to the literature of the subject on behalf of 
the general reader, and it treats in a rapid manner nearly alt of the prin- 
cipal uses of electricity up to the present time, and occasionally digresses 
into discounting the future. 

The illustrations of the work are good, being those which have done 
service in Engineering^^ and its contemporaries, and the circulars of the 
various lighting companies- 

The well known view of the carbons forming the arc light, which was 
first used to illustrate the report of the investigations of the select coro- 
mince of the Franklin Institute, is used (Fig. 58), but, unfortunately, wrong 
side up. We also notice that incandescent lamps are used (Fig, 72) to 
illustrate the posjlioo of lamps in series* on a circuit. If the writer in 
his careful attentioD to circulars of various patentees has been led into 
certain extremes of statement, it is equally ime that he has noted some of 
the latest products of electrical invention. 

The book is certainly to be commended to those who desire to be in- 
formed, in a general way, relative to the status of elcctncal devices^ and it 
is more correct than is usually the case with attempts to popularize scicDce, 



A PRACTICAL Treatise on Lightning Protection; by Henry W. 
Spang. D. Van Nostrand. 63 pp. 12 mo. 

This useful volume embodies the result of over twenty years' ex|>cr- 
ience on protection against lightning, and we believe it to be the first 
book ever published upon this subject. The s)'stem of conductors recom- 
mended by the author consists in erecting pointed iron rods, extending 
above chimneys and other elevated portions of a building in the usual 
manner; below this point, instead of leading the lightning rods over the 
roof and to the ground, the author very ingeniously avails himself of the 
immense conducting capacity of metal roof coverings, or of plates of sheet 
metal extending along the ridge and to the gutter at each end, and also 
diagonally on the roof. The metal water conductors are also used as 
electric conductors, but the most valuable feature of the whole matter 
seems to be his device of obtaining ground connections for the s)'Stem. 
It is well known that a good ground is essential for an efficient lightning 
rod, and that in the dry earth near buildings, this is seldom reached near 
the surface. 

An extension of the water conductor with perforations, is driven into 
the earth to a suitable distance, and when the shower begins the water is 
at once conducted to this tube, and is disseminated through the earth by 
means of these orifices, thereby providing a large mass of tlamp earth. 
The writer very dearly shows the fallacy of relying upon the small rods in 
general use, and very clearly states the error in assuming tlmt glass insula- 
tors carrying a rod a few inches from a building will conduct an electric 
current, whose potential is sufficient to leap through 3,000 feet of air, if 
the conductors and their ground terminals arc not of adequate capacity. 
We note in this connection an ev'ident oversight — middle of page 50 — 
where " a few feet of air" should be *' a few inches of air/' 

The book contains useful tables of the weight per foot of iron pUte 
and pipes of different brands, suitable for conductors. 

Among many useful and scarcely known matters, the author calls at- 
tention to the fact that an adequate system of lightning conductors is con- 
stantly conducting the electricity in the lower strata of the atmosphere to 
the earth, and thus always tending to establish an electrical equilibrium. 



Telegrapli and £le<}trioal 



MfHllcal llAttcrlf'is^ Invent] tor» r^iudi'iH. Kxiw 
tiifriLal Wiirk, aiul tint^ t>riiMs I'a.'siirbeN. s«>iieI fur 

It l« JUklMXrUAt la Ut tliiJl J'.>u tlt«-taii.<. (.It I. |J4p*T. 



•^THE PAEKEH QAS ENGINE. 



^<- 




Orders Received 



The Host Econoodcal and 

Efflcidnt Qai Sngiid 

Kow in Usd, 



will be made In such sixes and 
numbers lui inaj b«> required. II La 
eftpeclolly Adapted tn producing the j 
(Electric cutrrent, either for «lectrie * 
motom, running the electrfc light, or 
etiajlgliig Htorv^e bAbtertos. 

It is iguitf'd by tin* eldS'tric spurk, 
by jnfMfcDS of A small dj^nAWo, run by J 
the engine ttself, and Is AbaoltitAly ' 
dangerlets, not even a niAtdi being 
required to Ught it. 

It eau be run either with orditiAix 
illtiminatlng ^s, or fuel gas, 

A foarborsti working model can be 
9«*eti in the Yook^m Fuel Qua Work*. 

For further fnfomuitioti, ptioAs, 
i£c., apply to the 



YONKERS 



MANUFACTUBING CO., Sole Builder for the United States. 

No. 3 NEPPERHAN STREET, Near the Depot, 



Y0NKEB8, N. Y., Aag:u8t 80th. 1888. 



CHAS. E. SKINNER, Ag^ent. 



TSS BLEOTSICIAJir. 
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Holmes, Booth & Haydens. 

MANUFACTURERS OF 

SHEET BRASS. BRASS WIRE, RODS and TUBING, COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 






•-fV- 



-V*-. 



: AKI>: 



Patent '*K K** Insulated Copper and Iron Wire. 

The Iron is Specially aclaptecl for Telephone U»e. 



No. 49 CHAMBERS ST., 
NEW YORK. 



No. fWe COMMERCE ST^ 

PHKLAOELPHIA. 
Works at Waterbury, Conn. 



No. 18 FEDERAL 8T.9 
BOSTON. 



^EQUITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York. 



JANUARY 1, 18»3, 

(On 454 per cent. Baunlit.) 

Assets, - $48,025,751 
Lial»ilities, 37,367,070 

Surplus, - $To,05e^75 



€HtrllCtt*ft PATENT IMFHOVKO 

3ZHDXTBIL.B] SfSJlTiP XNIDXO.A.'rOR 

mthmr Mtifht or Left, 



(On I per cent. UmIii,) 
Assets, - $48,025,751 
Lialullties, 30,04«^,454 



gtirplus, - $8,070,3110 



Ratio of Surplus to Lialuliliee of the leading life insurance 
companieB on a four per cent, basis : 



Equitabij?. 

New York . 

Mutual, N. Y.. 



A»»BTft. LlABttlTTCT. 



7.040,213 ia09 
4,611,414 4.94 



TIm? animint of New Business* traneacted in 1882 by the 
EtjiiiUblF Life Assurance Society exceeded the largest business 
ever doue by any ftmipany in one year. 



INDISPlTTABIii: IirSTTKANCE 

AKD 

PKOMFT PAYMENT OF CliAIMS* 

Tlio Kquitalile having declared its policies^ oi^er three 
years ill force to Inj Iiiclispiital>li% will pay all such ind input- 
able pidleies at maturity, witJiout rebate of int.erest, immediately 
after the receipt at tbo Society *« oflice in New York, of Hatisfac- 
tory pnxjfji of death, togutlit^f with a valid and satisfactory dis- 
cbargt: from tlie parties in intt^rest* 

HEURT B. HTDE, Pi*esldeiit. 

JAMES W. ALEXANDER, I st VIce-Pres. 

•AMUEL BORROWE, 2d Vlee-Pres. 

WILLIANI ALEXANDCR, Secretary. 

Life TnAuranre Agents desiring to connect themselves with 
Thic Equitabiji Life Assurance Socuty in wliich tliey will 
enjoy the greatest facilities for t ran sac ting bui^ineas, may cxim- 
mumcate with the offictini at 1^ Broadway, New Y«»r]u 



MONTGOMERY Ss CO., 
TfnporterB of Stubs* Files, Tools <f SteeJ^ 

OB0SIT8¥IBSrtLBl GSSSTHKAirfl Tini, tULXS, *o. 
BofWi Oho* KiiffneU. Habort'a Fronfih BaButtrr PRP«r, 

Hirif, BKITH k SOlTi' CELEBRATED KUSIO WI&£, 
too Fulton Street, 11. Y. 

G£0. W. ]fOflTGQlll£RY. UKU W, UHUBGH. 



Burke, Fraser Sc Conxiett, 

Solicitors of (Patents, 

10 spruce Streetf New York. 



Personal 



Careful and Thorougli Work at Reasonable Prices, 
attention of the firm to all business. 

ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Patents procured. Opinions given on quentians of va- 
lldjtr wad infringement. Our <^uarterly Circular, ••Patettts 
ou luveiitioiuit** will ba sent to any one dfiBiriag it* 



ri*>" 



Ph«ta> 



>blifuti|, 



Capi«« otLinm 

I AreM ft MhH 
• Drawing*, • 
Wo«d CuUk 

|ifai.lfutie 
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PATENTS FOR ilUGUST AND SEPTEMBER. 1883. 



2(^1.101 

JKIJ.TO 



AUGUST 38tlL 

Rlt-fftrirrttTiU'. Truck U^r p^ylii;.' uff ^Txiri^', V\. 



9^l,ilr>H 'tVlephone Switch, r. I. Rcrfbner, Chicago, IIU « 

SK4,000 T»'Ui>>'"'"H >*«*t, »i r 1? W..rihi*..r <h »...»„, III. J 

28l,^» T Barrett, OHic«eeo. ttl. 



SEPTEMBER 18ib. 



Buriplar 

Kircinc 



AlArm. Electric. A. Wiewalt, rim li 
<' able Support orllAUger- v 
Mschtne, Dyiuuuo. A. Ben 
VTn.-hlnc, TH namo, F K. I 



^iinatk Cutout for 

hyiiamo. K. ZiiRTnimi*ky» aud M, Oi rCi, ilu^lu I't-Lli, 

v, 

iidorgTOOTid OnDdolt fof. K. 0(»«n>«tt«r, nnl* 

Ml net or, T. B. IHjIauy. New Ymk, N, Y. 

,nlMi£M>ii. >\^t.i.i mT T. a. E'll-.ii, Mr(iT-.r«irlc.N J. 






r, Pri.vMt'iic \ II. I, 

'It, Mmiktf, 

- ene , Honr «, WIfl. 
d, RL 

; ! lor*. W, .L llusv, PWJlwfclpliia, Pft. 
I '>int, J. T. »Snrkt\ N©bni«ktt t lly, Net 
! Kuj^'i-ra. Brooklltie, MitflA, 
4^1. J. K. Feon. EUrjibeth, N. J. 
cm, ^ignttilng App(ir«ati« for. J. E. Csry, Bcm^ 






28S.747 



2KI,423 

»I,*J*7 

3Sl;i57 
8H4;277 

2»4,srr: 

994,41d 
3H4,407 

!d84,$43 



' , N, .r 

! lb! lad Cut-CKit I 



\ Orrniml SwU«li 



rj W. (;jinL^uIt?r,Now York, N. Y. 
rjo, 

i ik^, lilt 
_ L r lit « fl for. R« G »f , lUfed 



Tdivfai4i and "I Lk'^ilm.!. 
for r. H. LotNrup. I 

Titl^mph fr^irt" Alurm. r Ah* 
Te1«'phoiic mid SiL'nul f'iniiir. 
Tidt'i»lkOii(* And Ti-ie^r:iuli LIim 
F. L. l*op*', EllAtaiclh.N. J. 
Teloidjuiu' i \ill lioxon, Clriuit for. C. E, Scribner. Chkago, II i. 
TeU'phont' Kxchnnj;^. t. M. (ri>oiu'l, Plttebnrif, P*. 
Tulepboiiic AnpAntui, W. A. BelcKifr, Lowoli, lUtff. 

SEPTEMBER 4tlL 

Cm- Wbeel sod Br*ke, BU-ctrn main)vt>c. I(. if. Beidlcr, T«XArlcAOJi, Ark. 

CliH k. Prirnarv KU"ctrlc D. F. S\*fM t. \U*\mvi*. Mich. 

v\- s«*eoiid»r/ Kk"€tih 1 1 ley, Brooklyn. W. Y. 

K -tiAl. L-.I, Wldii , Cofin, 

Ki «'oiniH>i{pitJ W L « m I . n:l»w Ycjrk^ N- Y. 

K -. New York, N.Y. 

Ki -id. 



W, ii, Ul«l¥UiAUat ijUiVtillMU), Ohio. 

\V B. F. Elphlni*torjr, and C. W* Vincent, 



Klein JO MucUiui-s I>yii4iuui, 
E^-clHc Mttcliino, 1 dynamo. 

llollowuy, Bnt;l»nd. 
Ettf^trtc MachiuDf l>yu&iiK>. J. E, H. Oordon, 0<mlon, England. 
EJwtric Motor. L. W, siockviroll, CI«if«iftnd, < Hilo. 
Bl43Cinc Wire t^ouduit. L. M. ilrtHsn. and I. I*. Bircki, Phit«Ud{>bLft, Pa, 
Etectrlnd Condm (or, Flexible, Tl. W. Lytic. TkiKtun, Mjwf*. 
Electm-niiiKOi^Uc Rhecjtoiiii'. F, L, Poj>u. El{/abctb, N. J. 



|>ftmp, EkM^trir 
Lamp, In* urn! 
Ijiiup Ltrrhti! 
Storajio Hjirtcr, 
Tidei^rMph ItUiik. 
Tele^rnph Kt'yi», 

Ho^r 

HA AA\ ']'i>!»iCrjL 



k .1. Sliwliy, Now York N V. 

■rlc. T, E. ' ' '!iaU*erwfIl, KiiirlAhd. 

rirlc. U- U^TgU, Elixjib«lh, N,J, 

I iHiikbiH, Nt'u i . - V, 
N. VV, Utrtw^ll. Lin»ii.vlJie. Ky. 
Aiii*ini«ili' Ulrciiit doner for. 8, J. Hpnr^grioii, Lib- 

'3 It Rlfjusil Box for Fife iind Dipfrlrt. J C. Wdson 



SEPTEMBER lllK 

»M,*CH Aiinitociutor. KJi^cirlcuK I). A. McO,>iiiikk, Detroit, Micb. 

ail.li*! Btimliif Ainrin. W, IL Ilt'ift, PhilaikdjjJiiji^ I'lt. 

Sf44,>44> IkMiliU' Circiili limtruiui ut. A. W. Ilnll, Merldtu, (Jonn. 

^l.ijiirt ICU-rrrIc Hiiiii ry. H. A. Bora>>, Aiivouli^ t'nnn. 

ifri4,H:ri Klwiricr^didiii'tor, lJiid«!r«fountl- t B »yd*», Nrw Yorll, N Y. 

Wtl,Ki'ii Kl*'--"-'' I ''•■v4ii ti>n*, AppiimtuA for iMtcrlockbi};, A. W. IJult, HeH- 

2KI,)MI K h andSl^rn^d AppAniin«*, A W, IJall. MtTidon. iU»nn. 

»l»7iri Ju h ,.r rirrisii I'-^riirollir A. Bort}«<tdli, lk>«lou, Mii»«t. 

^i.Kitl f I'rovidt'nie, It I. 

i*Hl.Tl4 I r. A Bt'mr^tiMii. Boston, MiUMi. 

t>H»«7i> >. i iff, nilladiliihlA. Pa. 

iAHtfll5 K r*, MirUJiic Tip niid c'uiipllii^ fur. G. E. BoniLri), 



!«i,WW K 






t' 



•' 'J't.»F70 K 

Y" ' 



.\ I ^r. ,.it or>citrolUn;( Mi-diftoiam for. AW. 

i K-kiu^, A. W. Ibill, Aieriib'ii.roiiii 
■ Ll^litliK. II. J. Warroii, Mid II. F. 

n1/-itic. C J. Van l><*po«li.*, (TIdciigo, 111, 
i>uiu, MluMnt|j4ill>i, Minu. 
Kk<cmc4lly (^Hr^tins;. T. A. B. Piitiuiiit, 



,^ ^ _ , , . .. ..1 uf Layinjt A. J. O'ltiHlly, St. LtmU» Mo. 

"^ jAl^Mrt t«i4trrBuli Wiron, Uudi^rKroutul TuIju fur. W. Ijufldt^foth, Now York, 
K. Y. 



4f^ckttiiic.jJ, W. .T 
'echmnicnl. H, K 
: siiii"mitlor E, H- 



rwalk, Oblo» 
iiMcello, 111. 

U, if HI!*. 



THE NOTE MAN 

Eotaxy En^ne and Pump Co., 

TOXiEDO, Ohio. 




The Kn^luo fbr KWtHe 

I«i|Cbt Gmi^mturfl, 
Ki>i»fl<iiiH, Itj^bl niuiilni^, 

bil<h it|Hf»<t, iinlforai 

motion. 
Two to tw4'idy bon 

power, 
Ei>p«rl«lly ndiiptf^l to lirt' 

vatc pbini», whore pp«iico 

id ]lridt«H!. 



H. H, BALCU^ 86 Joim St., Ne^wTork. 

The Electric Storage and Light Co., 

Org^uir.ed iiiider I^aws of MaHNiu^liiittettSt 
own tlic Pateiit« fcir 



Electrical Energy AccumulatorSy 

— :for:— 
Massachusetts, Rhode Island, and Connecstlcut. 





Officet 95 Milk St.t Beston, Maes. 
WRIGHT 4t BROWN, 

.«ii»lk'ltor» of 

AMERICAN AND FOREIGN PATENTS: 

31 Pembnton Sq., Boitoa^ Xaii. 

Ref«T to ClL4IU<n WlLLLAMfl, Jr., 

ElttCtricAl Instnmwftli, Boitoo. 



TES BLSCTRICTAN. 



Hotel and House Annunciators. 




n »*- (» 1r»4 i>* *- ■ * 



''i^J^^:>'y'<v 



'ii'ii. 



Our Anmiuctatar^^ both 
lorlJoiiMe8HiHl lititelH^ are 
after the French |«itierfi. 
Tliey arc elegant In de- 
siifiif Hiyle aiifl fliii»«h» aiid 
the dri>|*8 choek htii'k hy 
electricity, which make 
them very much prefer- 
ahle to atiy other Htyte 
that \% In use. 

We arc haviug a very 
larg^efuilc of these Aiiiiuii- 
chitorH, ITrom the fact that 
all who u»e them once 
will uge no other style 
afterwards. 

Our Prices arc Extremely Low. 






BOSTON ELECTRIC COMPANY, 

650 WASHINGTON STREET, BOSTON, HH ASS. 

PULLEYS, SHAFTING, HANGERS, etc.. 





Electric Bell 
Supplies, Btirgclar 
Alarm Supplies, 
Electric liig'lit 
Supplies, Tele- 
grrapli Supplies, 
Telephone S u p - 
plies, Electric 
Gas Lighting: Ap- 
paratus, Medical 
Batteries, Watch 
Clocks* 



We keep iii mI nek a com- 
plete HBMortinent of the 
iiliove ^ooiUt which we 
el aim lor umiHty aiirl 
firice, eannot he excelled. 

Seni for Illustrated Catalogue. 



-»^A SPECIALTY* 



PBiClteSS MAtlliE 



KSTABLISHED 1854. 



Send for lUiistrated Price List to the Manufacturers 

Ho. 43 Park Place, 

NEW YORK- 



jii 



* f* 



Works 



( 57, 59 and ^» 
I fjo« 63^ 64 and 



Lewis Street, 

and 66 Cannon Street* 
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BatLttry^ Bonk **t Innirtio- 
Uon* Wlr«, rHii«iiit*ftl», Mid 
wSX u«e«««au'7 utitUirliUtt fur 

wlihofli hittay, • - sa.iMi 
*'Mor«e liiitrnnMtti wltbaai 
bAttorf . ABd imml wftli 
lln« wU« for noM of <m« 
to Aft««a mMM, - • S« Yft 
Dial of tMltef? eotti^lvta, * .SH 
"Morse** Lcimtin* loAtini' 
llie«i, Wftbout hftlUsiy, 
MHt b/ m«il, * S.M 

( Ilttlt4»r7 e40Bot b« §mX by nuJL) 



"Morse" Learners' Instrument 




TTlO ^^TVTrtT^etfi^' ** * '^l* «**^' ^^^J made. conipl«t<* MORSE 
JLlltS JM.tfX »» TELEGRAPH APPAltATUS, ol the latent liiid 

1te>tt form for louruerH, incliiding^ bandNome Gfaiit Sounder and Curved Key, 
aod a lan^e Cell of the bent Ciri4%'ity Battery, latei^t form. 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered, 

Tom mx% Snr« of irottlac tlM BEST THAT IS 1CAD£ If r^n ••loot tbo ^MOaSE." 

t^ OoodN M*iit C» O, D, to bH points if one-tbird of the &monot of ih« bUt li «;nt wUh th« orUer. Uemit by 
Drmft, )H)«UJ Money OnUir, or R«irl«Utr«d Letter, KAVotabk* WT>ofeiDcnt« nude wUb A^exit« avery where, 

\9^ W« will In «very «30m rvfuad may rcniUtoooo mod* lu for tlieiMi gxioda* If ih«y »re not found 
l« Im onlJr«ly iMfttfHfiM!tory^ 

J. H. Bunnell & Co., 112 Liberty St., Ifew York. 



— THB- 



Coe Brass Manufacturing Co. 

TORRINCTONp Conn. (U*s. A.> 

]ltiiiiufa«tur«r« of 

SHEET BRASS, COPPER, AHD GERMAN SILVER. 

« Brua, Coppar, »sd 0.«wab SUvcr Wlr. »a4 Hods. * 

Zinc Rods for Battery Purposes 

rURC COPPEH WIRE nnad© froln REST LAKE 
^ SUPERIOR COPPER, Conductivity Ouarmnteed. 

Illiokii Mid RbeilM Mode to Order frwin BroM, C3opp«r, or G«nD«a Silver. 



XITB3 



64 



ELGIN 



ft 



TELEPHONE, 

rt>H KHIVATE UNE8 

lfi«kol PUtodana 
HJcUy PoUohod. 

AcViiowl«lj^ by ftfJ to 
|j«4 the N«oto«t ond Ueur 
Workloy MoohifcOleMi 
Tsla^liooo ovttr ioiro- 



Price $5 Per Set (2) 

InclodiDff snO Uk^ Wtra. 
n lxMtriiotl< 



with full 



Uonfl for 




L. «. laiOTSON 4. CO., Aoenti 



Harluic the rif^ht to 
UK the 

on Baar Flatd, 

MAklni; It R«ir.Qnppori- 
luir* n^ulrirjK rio *ifreir or 
iinu)kt<t tt^ hold It iu ploct^. 

BtYirt of IjQltatioQS 1 

Addrm, for Deacriptlvo 
CIroulAr, 

Eljii TelepioDe Co, 

No. 2 Main St« 

for New Yorft, 5 17 Dey Street, 



i CHARLES WTTXTAMS,Jp.g» 

•*«^ESTABIiISH£B 1S56C^«^ 

Manuraoiuror of 

TELEPHOKIC. TELEGRAPHIC. 

ELEOTEIOAL INSTRUHENTS, 

Electric Bells, Galvanic Batteries, Wire; 

MAGNETS, Ac. 

WttoIeHda anil KvUUl I>e»ler In 

TELEGRAPH I TELEPHONE LINE MATERIALS 

OF EV£RT PESCRIPTIOH- 

109 and 115 COURT STREET, 
BOSTON, Mass. 




New Champion Mechanical Telephone. 

Tho Mont «uc««««fiil »nd Corapl«t« Auium«lle T«l*'|>lioo* 

FOR PRIVATE BUSINESS LINES. 

Containit late improvem*»iit«, uot hcreUxfc^ro apnli«'<l to armiMic 
telephones, la troubled the l^vi-st 1 » v f 1 «** wituL I Ixus enr tub© aud 
call liell altachmenta. and har tlnut oiwe* with iiick**lt»d 

trimjiiinge. Uaea Oalvaniii^i . work* one mile, 

8«od for U«»«ri|*ilf 4» Circular*. 

<ii«.ti«. IU. p.p«-.) WM. J. SOWIN, Narwalk, Ohio. 
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THE IiAT^ BATTERT 

^ — — — - """t^flfe^ ' ~ — ■ — — 

The Best Open Circuit Battery | 

In every respect^ beyond any qiieistloii whatever. 



^. 



SUPPLAN TING AIX OTHEBS. 

WitU it8 introduction. Battery Trouble and Battery Expense 
become thingH of tbo patit. Now almost uuiventully ummI 
by the Telephone Kxcbang«8 of the whole countrj-. 

SEND FOR CIRCULAR AND SOHKOULE OF PRICES. 



y^ ^^^\ 



I 



Sing^le Cells, 



Only $1.25. 



Mj^nukactuukd and Sold by thr 



Law Telegraph Co., 140 Fulton St,, New York. 

I<ECI.ANCH£ BATTEBT. 

(patented.) 



— THE — 



A- 



•PrlfiD Battery** Compieic, 



Great Telephone Battery, 

THE 1IKAI.IZATION OF 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteries. 

Free from ecld, EmlU* no odor. Does not get <mt of order. LmU witJioat renewiJ frotD els tnmithB to 
■eTer«J itaa%, According to um^ 

ADOPTKD AND USED BY 
aJt tbcTelephose CompAnlee Atid Sxcbaiigc« )n th« United SUi«M», 
T!h« Prlim Batterx It more euUy and cheiiply cleaned lUid renewed th«D ftnj other lottery. Bewere of 
OrrBENGBMMNTfl AND WORTH I^SS IMITATIONS. 

Wrw^Tj K^ntiine I4^c1afl<'h« Buttery hae the words Pllc^L*«(tl»nclie eUiii|K!d on tlic curtMin 
h€«d. lar And i>rie^«. All otlien ire ppnHoai, 
'* Prlvin '' aiad Poro^t Cell BfttUsnee fof Mle in Uij qtuuitlty* Zinc and 8*1 Amroonuic of iopcrlor qii*Ul jr 

THE LECLANCH^ BATTERY CO., 

OR 149 West ISlh Street, New York. 

Li. ©• TIIiliOTSON & COm General Agents, 

6 A 7 Dey Street^ Kervir York. 



^^V!W^'^ -, 



DB. JEBOME KIDDEB'S 

ELECTRO-MEDICAL APPARATUS 

AB£ THE BEST, ii« Tertfled br th^ Many Awmrde they Mave Ke««<lTed, ua wdl ak \\it^ CONTUfUKD 
TKiiTUIONIALS FflOM USA DING SCIiCNTJFJC PHACTITIONERS. 

They nrp C50v<pn'<l by letters pat*»nt for IniprovrmentB rf Ddt^nnjf them piiperior to nil others, aeknowlfxlftPd by 
awards of FIntt Protniuni jii C«iit«niita] ; Also. First PremluDi hr Am«>rtean IiiMltute^ from 
18?2to 18K21nt-IuBive; Two t^llver Medkle Hi Cincinnati Indbiiirlal KxpoMtloo, in tiie J-hII of 1HR1 
and Two Silver MrdKlii Id Fall of 18K^ tli«^ }]fKl)est awards f^lven. Also, Silver Medal at C'har- 
leatoiir (S. €.) KzhlblfioD, Fat] of IHF^ GOLD MEDAL was awarded by Ameticaui Jii«tl:at« in 
VSlh^ to dljstiii^uish the Appaiutua aa of the Flnt Order of Importanoo t— 

DiL jKkOME KlPD^K's IMPROVED Ko. 1. Physician's Office Electro- Medical Apparatus. 

Physician's Visiting Machine, with lum-down lIcUz. 
Ptmictan's Visiting Machine (another form). 
CHhcc and Family Machiac 
Tip Battery, T«ii*CuiTeiit Machine (see cut), a most 



Improved No. 2« 
1mpro\'^d No. 3, 
iMPRovEB No, 4* 
Improved No. 5. 



perfect and conveaiicnt apparatus, the invcadoo of Br. Kidder. 



SUFEfliOR 



For llluatrmtcd Cifrtaloffue. AddrotM: 



WB MJM> MIXX AND KJU^ OX BAMD 

GALVANIC CELL BATTERIES, 

From Six to Thtrty-alx Cella. 
AJfltt V Coaa%i««d GalTanio AAd Fu'a.d&lo AppAimtea | mmd aa 
laaprared Packet IftdnotioB Apparatua, 



Jerome Kidder Stannfacturini^ Co., 820 Broadway, N. T. 
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BmTis-^ P¥n.]\ris. 



NEW 

Patent 



A New Prnl^nt Law wae coacted io Great Britain, Augwat 25, 188:3, to go into 
elToi't Jaiiutiry l» 1S84. It m, in scvenkl reeiM^ls. an improvement upon tbe exiating 
liiw, au«l will lUfUce British i*atent« much mori* deHimMe fur Ainerif-an inventors, A 
full iligwt of the new law is contained in *• PATENTS ON IN\'^ENTION8/' 

(Qumlorly) No. T, wiiich will tn^ sent without charge to any inventor who wi«hi*« it. 

Ad.lreais BURKE, FRASER & CONNETT, 
IP SPRU C E ST REET, NEW YORK 

Phosphor-Bronze Telephone Wire. 



Mtflit* 



The STHON< J KST, TOUC i I 
Acurimtic Ttlcipbomi', W"»ll 
AL"Il)S«Jid UAJirNKbSi. 11,..,^- 
pormlle. 



!:R8T fnr Hii<»wim«.if KUTir c nh«l 



^S^.^^ 



# # 



Srinta 






HseiBTAKCB 
PVR MtL« 


16 

17 
H 


.065 in. 
.two " 


▲tiout OQ lb*. Abuui 3fra lb». 


ao obiiui. 
ft-* " 

90 " 



PHOSPHOR-BRONZE KOB8, SPIirNG MKTAI< AND WIKK, Hiipi^riyr lo Ciertimn eilvcr or 
bma» for Electrics! App^ruiiu. Already extensively uti©d throu^liout tbe couDtry. AUdrc«ii 

THE PHOSPHOR-BRONZE SMELTING CO, (Limited), 

MS ARCH STRiXT, PKILABEIaPULA, PA. 

Chmef* of the V* S, Pho«i>horBronBC Patcata. Sole M*iiur»cttir*;« of riiopphor'BrtM>J5e in ihc Unlti;il HUU'f. 



4 fielatinized Fibre. 




(Tr»ci« Mark.) 



THE BEST INSULATOR KNOWN.s 



^^jka IKJPTKD hy all i]i« leiMliiis Klf^etric IJ|;hl C4»i»paiil«8, Hitd mstivrnrrtur«m nt 
iUH i:ie«itrlri%l MaM^liiiireii in the liulleil 8tat«H, iha a ftuKstltuIr* for ItHrtI rubber. ]>«liig 
J^T^^ a far b<>it«r tHin-c^iiniluclor, inor« ijtirabl«t MOd oostlofp le«a ihao half a« iuucli. 
^*^ Send for Mitiipleiiit clreuhuv, aud prl^eiL, to 

COURTENAY & TRULL, 
P. O. BoK 2905. No. 1 7 Dey St., New York. 



SPENCER & CROCKER'S 

*!• POCKET MIiECTI^e-M^GlSIETIC WWW."^' 



Tlie«t' n*"rt arnl fxiMrrfiil ]M»rtiil(If rnrif 
r«»t'iMhle in Rtylf AnrI jiu|>*'arun. 
*'<lttifT**" {iiKtriiiiiontJtj lint art' 
Miiltolyiu^ inijntrtJHU irnjirciveni' 
ail f^U-M'tHo fiim^ut of niuch urt^att i iiH* 
aiHl lortfier 'duration iK|,inHluc<:4<l vith tht 
t'harwi tlvA It tn any fnKrnsTtiHTjt c^xTarnr 

PriooL .!■, 

M-fulphHi' - . >". 

A com|)1c>t.« a«(U>rtini*nl of Hanrlci,! 
Ilifftrumentii jiiacl« for oar trad« by 
Ti«itiHtiti Jt Co., Nhepard & Oiidlt^y, I'ud- 
iiiaii Jk JShurtlt^ilwiid oth<orM« »l»oTruj»«4»fs 
Su|>|>4>ri«iih I'nttchrfi, HattiTlnii^ iincl 
FOliKltiN f^lKIIls OF OrK OWN IM- 
P4»liTATION. «;onHt»iitly In Ht4>fk, Or- 
thop«^c]ii^ttl AptMiruluAf KlaMtlo istuck- 
Inipit «t«.4 tnacle to order. 

WHOLJ£)^ALK aii«t RKTAU* 

Ml Jbt ou Hit Uluitntdd CitAb^ae, peft»g« 5 ett. 




SFZNCEB & CBOCEEBi Ohio Btntal and Siirgical Depot, 

117, 110 & 121 Wefit FiaU SI*, • • Ciiicinii^ti^ Oliio. 



(Pat In U, a I 



EOLLCOXB'3 NSW 

UMPLIFTflNG^ 
^TELEPHONES 

For Privato LincM. 
Tha LAi««t and Baf I* 

■Hum Mn. iulr«HMHli mmhtAy 
r*c«nt •P4 ImpMiuk iMfWi •- 
iiintU. Thifj *xci!l In cl«ar- 
ne*s Mill voluin*of Toa*< 

Tb« (wlj 4urkbl* aod r«lk»Vtt 
Mikititat- Ivr tte KlwMc T*t»- 
fhtmm. HIchly BMBORhM ti; 
biHl««*i wM. Work Two 
mltei. FHk*i |io put wi. 
U«*'4l whh Ci«»v, Slt^el CabltJ Wlr«, price 5ot«. 

pwr fiKi liiijHlnit*'tl ctri'HhiTP and twtlmoniali iciii 

free. tMeutkmTuK K^itt-rRU 14N.* 

EoUoomb ^ Co. , Atwatar Building, Olenlattd, 0. 

J. E LONGSTREET, 

Mmiufacturer of 

Telegraph Instrun^ents, 

ELECTRICAL APPARATUS 

Of Kvery Xftvocriptlou. 

No. 9 BARCLAY ST. 

New 'S'orlc. 



CHARLES L. BLY, 

(Successor to Btiurnb & Gei>itca,> 

Tsl^rapb and Telephons LiQ« Contractor, 

MannfactarPT and I>calcr in 
Ktoctrkal lOKtmoienis and 8cipplle», BarElar Alarm* 
£l«ctric Bella, Annunctafcora, Waicli'Ciocka, 
and Sloclric Gas Llgbtlng, 

FOR SALE 

TWO DYNAMO-ELECTRIC lACHINES, 

Ba«b of 5,000 Candle Pow«r» 
Mada by J. K. BKAUNSDOKF, New York, 

in OOOD RUNNINO ORDSR, 

ALFRED F. MOORE. 3d and Race Sts,, 
PHIIiAIIIXPHUt, 



ESTABUSHJEB 18M. 



PLATINUM. 

H. M. RAY NOR, 

as BOND STREET, MBW YORK. 

CHARLES C.SHELLEY, 

Printer, 

10 & 12 OoUe^ P1m3«, and 66 Park Flua^ 
K£W TORK. 



Specialty:- Fine Periodical and Pamphlet Work. 



ANDERSON BROS.* 

PEEKSKILL, N. Y.. 

MAHUTASTURERS of ELESTRieAL APPARATUS. 

M&klae A Qpeclilt7 of Xsptrtmentil WorL 
•f^,,.,- ■,.„;*.. r...,,' i,T-)i.'i».v*. !%8 Mti'liaak'^l _ 
w ( 1 1 , ( tA »-prii plik" and 

Wii. ..., ' 
diem** wh- 

8i-tid r I ir**Doin«»ll« — , 

Supplieti,^.... .,..„i...... i.;avttj battery evor offetvd. 



tid t'UH.'tntsai 
New Yoilt City irlUi 



skill 



I 



A 
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Waterbury Brass Co. 

ktiiNrrAunriUPui or 

HHBErr BllASS, BKABS ROD8 
and PURG COPPER WIRE for 
ELECTRICAL PURPOSES. 

296 BROADWAY, New York. 
125 EDDY ST., Providence, R. I. 



Mill* At WaUrliiiTy, C^OB 



R E. KINSMAN & CO,, 

145 Bro»dvajr-M LlVwrtj Street, 

Teleptione, Ukim^ siid Electric Ligbt 

ITBAOIKS IN EI*El.TRICAl4 00<3D8. 
/MMmJom' ttiMf ManHfa€turer»' Aff^miBt 

Liverpool 

AND 

London and Globe 
insurance co. 

William & Pike Sts., New York 



— :jroa:— 

Electrio Lampe and Plates for Batterle&. 



WILLIAM LANG, 

METAI. GOODS, 

Cor. So. 6th & First Sts., 
WILLIAM8BURGH, L. I., H. y. 

BOSTON AND SANDWICH | %ht,aBd of "tlmgrtmtetiiossible durability, 

GrXiA^SS GO. I Our Battery Plates are the best 

OKfiCK A^D SAMFLK BOOMS, iu tUo market. 

•'°- " ""mr.?""' " "■, BOULTOW CAMOH CO, 

c, E. L. BRiMKEfiHaFF. I Cleveland, Ohio. 



We make a Biijierior carbon for electric 
Iamp6 ; fitraight, burning with a clear whitt* 



-i^REfVIOVAL.^ 

A.. F. FLEISCHMANN. 

Bftmufikrtiir*'^ of 

EIiECTI^ICTIIi ^PP/IR7I1'«». 

No. 1226 CHESTNUT ST., PHILA., Pa. 

S<>i&d Tor Catalo^ve. 



ROYAI. 

(PtRE) 

INSURANCE COMPANY. 

Of L.iver|»ool» Kngland. 



CHARLES W. HOLTZER, 

MANUFAC'TUKER OF AND DEALKB IN 

CLECTKIC/1L*INSTRUMENTS*&«^SUPPLIES, 

T<il«>|(r»|>1i IiiHtrtiiuentn, OulvMnoiiii'torfi. ]ihi>o«t»i., Electric Lljftit AppMrHta»«», luid 
F»B(itmi ffir lii(-Jiiiil«'MC4^iit LuMDiim, Klfttrlc tiiMi Lt|;htln^ Ap[>Mratu««ii» AnnDiiclaion, 
lIu'lClMr AlMriiii, Eli^iit-r^c Itellt, Hud liatt«*rl«'i». 

-McBROOKLINE, MASS.I^^ 



Evtabllsh^ 1046. 

Il«»«l Ofltae MetropoLftaii Kilslrlct: 
Ai A, 43 WALL STREET, Now York. 

TBUSTKES I 

ADAM MORBIE, UENJ. H. ftHKRUAN, 

KOYAL FHELP8. 

B. F. BEDDAI.1^ MARftscr. 

(commercial 
LJ nion Ins. Lyo. 

ALFRED PELL, 

Btsidtnt Manage* . 

37 <^ 39 /r^?// Street. 
PARAFFINE WAX, 



Crudo Mtid Refla«d. 
For Bteoirioal or Chemiodil pur; 

the oftse, berrel or c»«rIo«d 



by 



J. W. JONES, I3i Water St., New TorL 



Tlie HumJ>oldt Library of Popular S<Moiic*.t coiiUiitiii wiiob nUuid- 

\\\'k\ workH im 
♦' The Woiidera cjf tlie lleiivt^nn/' by Flam Marion, (ill ti^it ruled,) 
** Man*8 Place in Natui-e,'* by HuxLEV, rillurttrafceMl). 
** Scientific Sophisms ''(anti-Darwinian) by Rttv, Dr. Waihwhioht. 
**Th« Dita of Ethics," by Herbert Sf^KitCKR. 
** Oriental Religioua." by Rev. Dr. Caird. 
'* Furmfl of Water/' by Tyxdall, (illustrated). 



*' The Origin of Nations/' by Prof. Rawunson. 

*' The NalnraHst on the River Aimm>ii8»" by H. W. Batek. tin % 

partK). 
"Town Otology," by Canon KlNOHUEY; and many othem. 

PRICE 15 CEHT8 EACH NUMBER. 

Writ« for a Cal&luKu<^» ^^ *^nd 16> cotiUt pot^lAji^e 4tum|j«i for • 
Hpociinea cop jr. t4j 

J. PITZaERALB k 00*, Pablislion, 30 Lafayette FUoe, Naw York. 



■ AMERICAN ELECTRICAL WORZS, 
I INSULATED TELEGRAPH WIRE. 

k TELEPHONE AND ELECTRIC CORDAGE, 

I ELECTRIC LIGHT WIRE. 

^^ Bur 

r " 



MAG?(KT WIKK. PATKNT l;LJII|tKr: < €J% KHEl* WlHK, 

BurislMr Alwrm rd<1 Annunclmtor Wtre« I.eticl Kziei«a«d Wtr«, AiitU 
luduetloat AvHmI Mtiil Utidt'rirruuiJd Cfibivs, «tc. 

OFFirK AND FACTORY, 

67 STEWART STREET, Providence^ R. I. 

jroQBNS p. PHILUPH, Pre*. W. B. 6AW Y&K, ltefi> and JUflCtriciw. 



ARC AND INCANDESCENT LIGHT. 

THE 

United States niuminating Co. 

69 Liberty St., New York. 

Sfile Grantee of all Patents and Ulg:liti« 
owned by 

THE ONITED STATES ELECTRIC LIBflTlHG CO., 

for the City of Xew York and vicinity. 

The Machines and Lamps manufactured for this Company are under 
patcnu of Maxittip Weston, Farmer aud others, and 

comprise all the latest improvemenU in Electric Lighting. 

EUGENE T. LYNCH, 

Pr«ald«Di 
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Partrick & Carter, Premium Learners' Apparatus. 




m^ 



A. m. 



Only 95.00, Not the GlieapeBi, ■ 
but Guaranteed ttie Best. ; ■ 

TbO rRXXlTTM L«A]UrBItt* APPARATUi hWD OtJTriT 

conipnAeK the f ftmoiui '*N«w Ola»»» »k4miiw«-.i ..••r- 
ffH?t*<l/* and •* «air Cnrr©d K» 1 » 

j'plcDdidly (Hilir'hed b«M, with iic« y, 

UhemicAlu, Offlc* Wife, And p-" • 4,--,,., ,., 1q- 

Hirnctlcm, for $.V00, when tt ' otnp«tucv tho 

order. The fr^^mt number < f ramooleln iii<e 

i% tli€ be«t teeUmoDiAl tti&t c^^. . ., 4<». .1 d, 
PricM?, Comidctc Ootflt* - Money In advimce, •A.CMl 
*' luiiTuni't wlthont Battery '* *" 4, ISO 

" InBtrument wUhout BatUry, by Mail. 

Money in iuly<iuce, • • * 4.75 

Remittance! shonld be mwio by P. O. Money Order, 
Hci;i*'ieriKl Letter. l>rnft or Kxprea»» wblch will iA«itt« 
saife delivery, fiend for clrculaxs. 

ll4South2ndSt.,PliilatlelpMa,Pa., 

MftTiiifuctiircrs iitid PmltTH in Ti^leiftuph, Tel«* 
pbtmei Miul Kleetrlri^l Iniitruinf»iiti» Hkiitl Nu|»^ 
l>]leH «ir every de«orlptlon. t^cud for CiuaJoi^nca 
and CLrcnlari. ^ 



Seod for rv 



priced b«for« fiurotUHUug 
ttlaewhcre* 



•^^ARG LIGHTS.^ 

We desire to call atlenlion to the BRUSH MACHINES we are now mantifaciuring, intended to give lights of 
about two-thirds of the ])ower of our usual size of arc lights. They are fully equal to the ordinary size lights of oUier 
systems^ and except in the amount of light, are the same in every respect as our other lights. 



Numtier of Machine. 

i 

I 



Number of Arc Lights, 
xo 
20 
30 



« 



Nominal Candle Power. 
1200 
1200 
1200 
1200 



Horse Power Required. 
6 

IX 

35 



Prices of machines and lamps the same as the regular list. Our agents will give yoti estimates. 

Wc shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the large orders 
which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our ojiponents regarding them, 
which have been so industriously circulated of late, are false in every particular, 

THE BRUSH EImECTRIC CO., 

No. 370 Euclid Avenue, CLEVELAND, Ohio. 



STANDARD ELECTRICAL WORKS, CINCINNATI, 0. 



Standard Home Learner. 




PItlCEf GOKFLETE WITH B^i±&jKz 
Hook of f nstructioiit Wlret &c.» - $3 50 
In^truiiicnty only, .... 2.80 

InHtrtiiueiity wouud with fine Wire* * 3*50 
Instrument, all Brans, • - - 5.00 

Iii»triiiiiciit, fill Brass, Nickel Flated, O.Od 
IiiBtructioii Buok, .... 15 ctB# 



GalTanizGd TElGgraiili fire, 

All Nixi^bun luid Onideii* 

♦BSACZBTS AND PINS,* 

CROSS ARMS, 

OFFICE WIRE, 

Ansi^dator ^Ire, 
foLpE rings, 

POI.E STEPS, 

IiEOIiAirCH^ 

•>QEAVirT BATTIEIES,^' 



Stevens' Patent Top Contact Key, 

Frio«, §4.00 Eaoli, Post-paid* 




Top Contact, Top Conuection, 
Anti - Paralytic, Non-Sticking, 
Easy Working, Thoroughly 
Tested, and Universally approved 



Standard Telegraph Key^ $2.75 
Bunnell Steel Lever ♦* 3.00 

Legless Rubber Base ^ 2*25 

Giant Sounder, - - - :i,50 
Pony " - - 3*00 

Send for ninrtrttted CAt*Ioctt« 



I 

■A 



THE ELECTRICIAN. 



Vol n. No. n.] 



NOVEMBER, 1883. 
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TUB SUN LAMP. 



A NYONE who has ever written or read at night much, 
/~\ must often have desired a steady, clear, and soft light. 
Gas does not give it, and the candle requires too nuich at- 
tention, while the red rays of the petroleuro light are objec- 
tionable. If we can believe reports from abroad, the 
coming light for the reading room and the workshop should 
be the new *' Sun Lamp/' which is an improvement of the 



/ 



Fig. I. 

iampe soleily a French translation of the same words, which, 
though expressive, is liable to lead to confusion in the 
future. The great improvements consist in having a fixed 
position of the carbon rods. These rods are very short, 
and are placed on each side of a block of marble, which is 
thus rendered incandescent. Fig, i is a general view of 
the lamp. Fig. 2 shows the arrangement. The two rods 
approach each other very nearly, but a hole in one of them 
allows the passage of another rod, that makes contact with 



the solid rod, and forms an arc. The carbon rods are 
pressed forward by means of springs according as con- 
sumed, and which same .springs form short circuits when 
the carbons have reached the end. A safety switch is 
mounted on the lamp bracket, allowing the current to pass 
— one portion along the German silver resistance coils, 
with two mercury cups, connected by a metal fork; 
another portion of the current crosses the main circuit, 
then along the hollow carbon rod, and across the end of 
the small carbon rod, to the other, and thence to line* Fig. 
3 shows main circuit, together with the mercury cups. Fig. 



Fig, 2. 

4 represents carbon rods, and the pencil that passes through 
the hollow one for igniting, which is done by various 
means. The brilliancy of the light is suitably tempered by 
having the lamps surrounded by opal globes, while the light 
itself, when required for reading purposes, etc., is inverted, 
and is thus reflected from the walls and ceiling, adding 
most powerfully to the general comfort and effect. 

The marble of the sun lamp lasts from fifteen to fifty 
hours, according to the current used. For the tooo-candle 
lamp it lasts about thirty hours. The cost to the company 
of each marble is 3d., and the cost in carbon consumption 
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is about the same as that of the marble. It is said that aU 
most any kind of coitiraon white marble will answer The 
carbonic acid is rapidly burnt out after the lamp is kindled, 
and the stone becomes harder and more resistant after this 

Fig, 3. 



m 



riG. 4. 



expulsion of the acid is complete. The small hole forming 
the passage for the arc becomes burnt out to a slightly larger 
size than its original %\n, diameter. The lamp is made in 
various sizes, arcs varying from Jiin. to 4in. in length, curres- 
ponditjg to candle powers from 500 to 50,000- 

These lamps have been lately introduced in the Ken- 
sington Museum in London, and one of the Art Galleries 
at the Vienna Exhibition is lighted by them in the latest 
form they have assumed. 

Perhaps some day this lamp may serve to do away with 
the objections that have been urged against the opening of 
some of our libraries at night in this city. 



THE D YNAMO: HO W MADE AND HO W USED. 



NUMEROUS inquiries have appeared in ** ours," says Mr. Selimo R, 
Bottome in English A/^tr/Mnti, respecting the construction of 
dyoamo electric machines, and replies equally numerous have bttn forth- 
coming But very few of thc^^c who have turned their hands to the con- 
struclion of small dynamos appear to have t^en succcsslul in their at- 
tempts, if we are to judge from the tenor of the greater pan of the cor- 
res|>ondence. Now the construction of a small dynamo presents no greater 
diihcuhie^ than that of an induction coil woun4 with an equal weight of 
wire, provided precautions be taken to insure thorough insulation, and due 
regard be paid to the correct proportioning of the hizt of wires toiled roun<l 
the ticid magnets and the armature, of one another and to the mass of 
metal employed, as well as to the nature of the work to which it is intended 
to put the dynamo when completed. 

In the following papers 1 shall conBne myself exclusively to the kam^ 
dynamo, as bting more within the reach of our amateurs, whether regardtrd 
from the point of facility of construction, or of not requiring steam or 
other engines to set it in action, 

§ I. irVhai a Dynamo //,— As ij!jdcrstootl at present, the dynamo* 
electric machine may be defined as a machine whereby encrg)' (motion) is 
converted into electricity by Uie aid of the rcsidua^i miignetism present in 
certain iron portions; which electricity is caused to react on the iron and 
so heighten its magnetism; and this incTcascd magnetism in its turn gives 
rise to more powerful electrical effects^ and so, until its limit is reached, 




depending partly on the velocity of the motion, partly upon the relative 
apportionments of the size and quantity of the wire and iron employed in 
its construction, and partly on the resistance throughout the circuit* 
Although this principle was fully understood, and described by Soren 
Hjorth, of Copenhagen, in his patents, dated October, 1854. and April, 
1S55, yet the name ** dynamo*' (from dvmtmts, Gr , Jtmre) does not ap- 
pear to have been used in this connection, until Dr, Werner Siemens cm- 
ployed it in a communication to the Berlin Academy, January 17, 1867. 

g 2. I'amdays Dtsanery, — The closeness of the relationship between 
the phenomena*' which we call eUchicity and ma^uHsm^ had struck many 
philosophers of the eighteenth century. Oersted, of Copenhagen, in 
1SJ9, was the first to prove, by a series of masterly experiments, the 
magnetic properties of current electricity; Ampere, and Arago in France, 
and Sir Humphrey Davy in England, then distinguished themselves by 
ihcir zeal and activity in this research; but the keystone of the arch was 
laid when Faraday, tn November, 183 1, showed that it was possible to 
call forth electric currents by means of a magnet. In order that the reader 
should have an intelligent knowledge of the principles which underlie the 
construction of the dynamo, it would be v^cll for him to repeat some of 
the experiments about to be described, more especially as they are easy 
of performance and trifling in cost. 




The first thing required \\\\\ be a i^tihamwukr, an 'mslrument for in- 
dicating the presence of current electricity (and in some cases to measure 
it5 quantity). To make this, a piece of crinoline steel, 2 in long and t^ 
in. in width, is *' softened ** by heating the middle portion over a gas jet 
i»r 01 her flame until red hot, then allowed to cool graduuify. By Laying 
this across a knife blade the exact centre is found and marktd By means 
of a screw-drill a hole about ,\in diameter clear through the centre of 
this steel '* needle," as it is called, is bortd. By filing from the centre 
towards the side the needle is brought to the shape of a lozenge, as seen 
at Fig. I. A. Holding this needle by means of a piece of txipper wire 
passed through llie hole, it is heated to dull redness over a tiame and 
plunged into told water to restore its temper. A piece of brass rod, \^\n. 
in diameter, itnd about *«in. long, is now soldered centrally, just over the 
hole. This is easily done by clciining the needle with a bit of sand-paper, 
specially round the hole, cleaning also the little piece of brass rod, on it* 
end, Ihen putUug a Utile piece (as btg as a grain of mustard seed) of 
plumbers' solder just over ihc hole Isorcd in the needle. Holding the 
needle with a pair of forceps (a litUe ro.^in powder having been previously 
applied round about the hole) over the flame of a spirit himpe cr, 

will cause the snider to in ell 9 ltd adhere to the steel The 1 i>s 

is now taken up wiib anothtr f>airof forceps and laid (flat .siiiw ci.'« M>..ticls) 
as centrally us possible over the hole. Keeping the needle still over the 
flame, the solder will also flow round the brass and adhere to ll, niakitig a 
firm junction when it may be removed from the Bame and placed rf/ ^mt 
on a cold metal or stone surface. It should now present the appeamnce 
shown at Fig. 1, H, Any solder which may have exuded from between 
the brass and the steel should be filed away. Using the same bit in the 
screw drill that was employed originally to tiorc the hole through the steel, 
a conical hole, reaching nearly but not quite to the opposite surface of the 
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brass piece, is drilled from the hole in the steel This serve* as a pivot on 
which 10 poise the necdJe. A trial roay now be made to find whether the 
needle is fairly centered, but no attempt need be made jr/ to balance it if 
not trtie. Having cut off the head of a fine pointed pin, let us drive it, 
blunt end downwards, into the centre of a little slab of wel! reasoned pine 
jin. by 3tn, by J^in., leaving not less than %in. protruding. On the 
point we can poise the needle, and mark with a pencil the end which hangs 
(if cither does). Fig i. O will show wliat is meant. The needle must 
now be ma^futiitd by being allowed to remain for some time (twenty 
minutes or half an hour) across, and in contact with the poles of a horse- 
shoe magnet, care being taken that having once placed the needle in one 
position it should not be reversed, as its polarity would be reversed if this 
were done; and since in our latitude the N^rth stiking pole of a friely sus- 
ptnded medU han^s doumxi>ards, if the needle, when tried previous to mag- 
net iring, had one end heavier than the other, Mat/ end must be placed 
against the North pole of the horse shoe magnet, by which means it will 
acquire South seeking polarity, and, consequently, neutralize to a certain ex- 
tent the inclination of the poised needle. After magnetization it should 
be again poised, any deviation from the horiiontal line noted and corrected 
by cautiously fihng the needle on one of its flat sides, at its heavier ex- 
tremity, unth a fine file, until perfect equilibrium is obtained. Fig. i, />, 
illustrates the position in which the needle should be placed with relation 
10 the magnet during magnetization. When the needle has been well 
balanced it ought to turn very freely 00 its pivot, making several free 
ewings, but finally taking up a position ix)inting North and South, It 




should also show decided polarity when tested with a magnet, that is to 
say, one extremity should be strongly attmcted^ and the other just as 
itrxm^ly repelled on the approach of the North pole of a horse-shoe or 
bar magnet When alt these conditions have been satisBed, it will be 
well to mark with a pencil the letter A^ on the extremity of the needle, 
which is ri7>/£Arf/ by the North seeking (or marked) end of the magnet. 
This extremity will be the North seeking end of the necdlc» and is generally 
(thotigh inaccurately) called its North pole. 

§ 3. We have now succeeded in making and poising a magnetic 
needle. In so doing we have learnt two important facts ; (*/) that iteei 
becomes permanently magnetic when placed in proximity to a magnet : 
(*) that each pole of the new magnet thus formed evinces a polarity of 
opposite kind to that poss^sed by the pole of the original magnet which 
induced its magnetic condition : — in other words, the North pole of the 
original magnet induces South polarity in that portion of the steel nearest 
to it. while the South pole induces North polarity. 

Our next step is to surround the needle with a coil of insulated copper 
wire. To this end a piece of wood 23^ in. wide by i\^ in. thick, and of 
convenient length to hold in the hand, is prepared as a form, the edges 
being slightly rounded to admit of the wire being slipped off ; this is 
th^n wound with about 10 ft. of No. 30 silk-covered copper wire, as 
shown at Fig. a. j4, leaving about 3 in. of wire projecting at each ejstrcmit}'. 
The four comers of the rectangle thus formed should be bound with silk, 
so as to prevent uncoiling when the rectangle is drawn off the wooden 
fomw The coil^ on removal from iJk; fornii should present the appear- 



ance shown at By in which the ends of the silk, used to lie the corners, are 
purposely exaggerated in length, the better to show their position. The 
centre of the coil being found, the wires forming one of the Hat sides are 
slightly parted by means of a blunt pin (care being taken not to abrade 
the silken covering), and the coil passed over the pin point f.vsteneti in the 
centre of the little baseboard above described jj 2. and attached thereto 
with a little dab of hot *ealtng-wfuc, or better still, with Pn>ut s elastic 
cement. The needle is then replaced, and tried, to see whether it oscil- 
lates freely without catching at ajiy point in the coil. The two free ends 
of the wire arc now to be denuded of their silk covering, cleaned with a 
bit of sand or glass paper, and attached to two small binding screws 
(those known as telephone binding screws, and sold at most electricians at 
is. 6d. per do?en, will do admirably), inserted one at each corner of the 
base board. The galvanometer or multiplier is now complete, and should 
appear as figured at C. When all is in position, note from which binding 
screw starts the wire which goes o\'rr the needle. Mark this binding 
screw by writing '* over** near it The galvanometer is used to detect 
the presence of current electricity by causing any such current to pass 
through the coils of the instrument. For this purpose the two opposite 
extremities of any circuit, through which it is supposed a current is flow- 
ing, are each connected to one of the binding screws. If a current passes 
the needle (which previously must be made to lie parallel with the coil, by 
turning the base board round until the coil points North and South, like 



Fi^.3, 




tht^ needle), will immediately start out from its position of parallelism 
with the coil, and take up a position which will approach nearer to right 
an;;les with the coil, in proportion as the current is stronger. To test 
VI hether the galvanometer just made be fairly delicate, attach a piece of 
copper wire about 1-32 in, thick and bin. long to one of the binding 
screws; to the other attach a similar piece of iron wire. Now, bring the 
free ends of the wire (by bending) within % in. of each other. Turn Ihe 
base boiird round until the North end of the needle points between the 
two binding scrcv ■-'•Hy parallel to the coil. Put a single drop of 
vinegar on a little I iss. and bring it under the two ends of the 

%%^rc5, which must I until they are both in the drop of vinegar, 

but do not touch each other, fty the action of the vinegar on the two 
metals, an electrical disturbance is set up, which produces a so-called 
'* current" which starts from the iron, passes through the vinegar, alotig 
the copj»cr wire, through the coils of the galvanometer, and back again 
into the iron, this action being continuous as long as the vinegar acts on 
the iron. Simultaneously with this, the needle is seen to deflect from 
the line of the coil, and if our galvanometer is a success, it should stand 
out at least 20'* from the central line of the coil. Faraday's great dis- 
covery, on which all dynamos are based, consisted in proving that a 
magnet could t>c caused to excite a current, similar to th^it produced bv 
the action of acids on metals. We can now repc;it his experiment with 
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the aid of our galvanometer. Let A<, Fig. 3. be a rod of J^ in, soft iroDf 
about 6 in. loiig» bent to the shape of the letter U, and \^ound round its 
central portion with about 100 ft, of No. 24 cotton-covered cop}>er wire, 
the two ends of which (about a yard each end) having been stripped of 
their covering, must be attached to the binding screws of the galvano- 
meter. If a good horse-shoe magnet, B^ be placed in contact with the two 
legs of the coiled U, this latter being kept niolionless, while the magnet 
is alternately approached to and separated from it, it will be found that 
the needle of the galvanometer is powerfully affected, Hrst in 'me sense 
and then in the other, according to whether we make or l^ttnk contact 
with the U, or irwia/ure,as it is called. We shall also find that, although 
the most powerful effects are noticed when actual contact and actual sep- 
aration take place, yet currents are also produced on approaching or 
remo%'ing the magnet to or from a distance. In other words, motion in 
the fit'Lt of a mni^nt't ^i*€s rist^ to/kitrinfy. A contributor to Blacks 
vhhh/'s Mn^azinr embodied this fact in the following lines : 

Aronnd the ma^et. P^rxtlfty 
1i^ fiiire thAi Voiu'fl lightiiin};« plAv; 
Wm tiim- to draw ihern rnjiit ilic wire f 
Uc look (I Sivcon from the bt%irl; 
'Tia when wo meet, 'ti«< when wc pB>Tt, 
Breakfr furtb thu doctric flrc. 

If we study the effects thus obtained, we shall find that they differ, 
in some points very markedly, from those obtained by the action of acids 
on metals (voltaic electricity — galvanism), inasmuch as^ first, the action is 
not continuous: secondly, it is contrary in direction when contact is mad^\ 
to what it is when it is bmkitn. 

( To b€ conHnuitd,) 



THE NATIONAL TELEPHONE CONVENTION, 



THE Fourth Annual Convention of the National Tele- 
phone Association was held in the Gibson Hotise, 
Cincinnati, Ohio, on October i6th and 17th. The attend- 
ance was larger than on any previous year, and all sections 
of the country were well represented, few of the prorai- 
nent men in the telephone business being absent. It is 
evident that the convention is growing in usefulness from 
the fact that it is well attended by busy men, whose time 
is valuable and who come from great distances. The social 
features of these gatherings are noticeable, the time being 
well divided between business and social amenities. Many 
pleasant acquaintances are made, and friendships formed 
and cemented by the opportunities alTorded at these gather- 

The exhibition of telephonic apparatus and supplies 
generally, has grown to be a conspicuous feature, and 
forms a special attraction to telephone managers. A list 
of the exhibitors will be found further on. 

The convention was called to order at 11 A* m;, October 
1 6th. Acting President J, B, Speed in the Chair. The 
Secretary read his annual report, in w^hich he recommended 
that hereafter the dues of members should be levied pro 
rata^ according to the number of subscribers in the ex- 
changes which they represent. There has been no increase 
in the membership of the association during the past year^ 
a fact which was attributed to the numerous consolidations 
which had taken place. A salary of $300 was voted to the 
retiring Secretary for services during the past year. The 
Treasurer's report staled that the receipts for the year 
were $1^7^1.40; expenses $743.67, and cash on hand $97 7- 73- 

An election for officers for the ensuing year was then 
held, which resulted as fallows : President, Morris F, Tyler; 
Vice- President ^ Wm. H. Eckert; Secretary, C. N. Fay; 
Treasurer, F. G. Beach. Executive Committee : Morris F. 
1>ler, W. A. Jackson, \\. L. Storke, A. D. Bdlock and 
Henry Melzger Mr. H. 11 Lylle was elected a member of 
the Advisory Committee, to serve three years. 

The Executive Committee made a special report on the 
death of the late President of the Association, ex-Gov. 
Marshall Jewell, who died in February last. Appropriate 
remarks were made by ex*Gov. Howard and Mr. Tyler. 

The convention then adjourned till the afternoon. At 
the afternoon session an invitation was received from the 



officers of the Cincinnati Exchange for the members to 
visit the Exchange and other points of interest in and 
around the city. The resignations of all members whose 
exchanges had been consolidated were ace epted/»r<?/<7/'//?t/, al- 
though none had been actually tendered. The Committee 
on Legislation reported a gratifying decrease of litigation 
among the exchanges, and attributed that fact to the vigi- 
lance and care of the American Bell Co. It was stated 
that in many states telephone companies now possessed the 
same legal standing as railroad and telegraph companies, 
and could condemn property on the same conditions as 
those corporations. The Committee on Statistics presented 
a detailed report of the number of subscribers, number of 
wires direct, circuit and trunk, proportion of subscribers to 
[)opulation, average calls per day, number of operators, the 
rates charged per year, and proportion of operators to wires, 
for each exchange in the country. The report is too long 
for insertion here. It is a very valuable and instructive 
document, and we may find space for it in a future issue. 

The Committee on Supplies and Appliances made no 
report. 

Messrs. O. E. Madden and Thomas D. Lockwood were 
elected to honorary membership. 

An adjournment was then taken till to a. m. the follow- 
ing day, October r7th. 

Second Day, — The convention was called to order at 
II A, M. On motion of ex-Gov. Howard, the convention 
agreed to meet next year in Providence, R. L, on the first 
Tuesday after the first Monday in September, 

The Committee on Underground Cables then reported 
on cables used for telephone service in Chicago, San Fran- 
cisco, London, and Paris, 

The Committee on Exchange Rates made no report. 
The convention then adjourned. 

The exhibitors were the Western Electric Co. of Chi- 
cago, III: The American Electric Works of Providence, 
R. I.; A. G. Day, of Seymour, Conn.; Paririck & Carter, 
of Philadelphia. Pa.; Charles Williams, Jr., Boston, Mass.; 
Law Telegraph Co. of New York; Standard Electrical 
Works, Cincinnati, O.; E. T. Gilliland, Indianapolis, Ind.; 
The Stabler Individual Bell Co., Washington, D, C.; Rhode 
Island Telephone and Electric Co., Providence, R. I,; J. 
A. RoebHng*s Sons, of Trenton; Ulica Fire Alarm Co., 
Utica, N. v.; Palmer Wire Co., Palmer, Mass.; Electrical 
Supply Co. of New York, 



SLEEPING WITH THE HEAD NORTHWARDS. 

MG. DE ROCQUIGNV writes as follows to the editor of Z/i 
• Monda^Ti the above subject:—*' M. C. Vlgnier wrote as fol- 
tows in the Reime Fhiloso^hiqui for 1882, No. 7, July, p 31 : • U ther«« 
then, an agency capable of exercising a continuous action on the appanLta 
of the nerves {canaux\ var>iDg \rith the position of the head ? To my^ 
mind this agency exists, and is none other than terrcairial magnetism. 
That an all-pervading force should be without any action on our orgamsmj 
when wc see it in Hue need hj the least %'ariation of light and heat, is suf 
prising enough already. But it is beyond dispute that galvanic currcnlw 
not only exercise a powerful effect on our nervous system, but that clccLro!] 
magnets themselves produce well marked effects in certain nervous affecJ 
lions. The experiments undertaken at Salpetri<^fc. by M Charcot, lcav« 
no room for doubt on this point \ and there must be some foundation for 
the practice adopted by the Swedish jicasants, who cause themselves to 
be buried for several hours so as to lie North and South in order to cure 
ncumliria.' To this the author adds the note ,— * I have this fact fron^ 
M. Nordstrom, Swedish Consul at Alger. It is, inoKover, sufiicientlfl 
proved by physiological experiments that a very close relation exists be- 
tween the nervous system and electricity, of which magnetism is but one 
form.' In another note the author quotes the followmg ejtpcriment, car4 
ried out by M. Zieglcr^of which. M* Vcgt was a witness :— * M. Zi^le^ 
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U]c«s a lens of soft ironi be exposes it in a place where it will receive the 
lines of terrestrial magnetism and redirect them on to the organ to be 
studied. By thus projecting^ the magnetic lines concentrated in this man* 
ner on the heart of a rabbit, the rhythm of the heart is changed ; if the 
lines are concentrated on the intestines, violent peristaltic movements 
{pMstatHques) arc caused {Jourftal 0£idel^ May i8, i8Si). The preced 
ing facts will, perhaps, appear to you, Monsieur TAbbe, to add some de- 
gree of probability to the theory put forward by Tkt EUttHcmn of Lon- 
don.*'* 



THE AMERICAN INSTITUTE FAIR, 



THE ELECTRICAL EXHIBITS, 

THE number of electrical exhibits is smaller this year 
than for many years previous, and although what 
there is of it is excellent in quality, and represents many of 
the recent applications of electricity, the number of invent- 
ors and manufacturers who use this method of reaching 
their clients has much diminished. The building is still 
lighted by electricity, this portion of the display being 
under the control of the United States Illuminating Co, 
There are eighty Weston arc lights in the buildings fed from 
an ordinary street circuit which is worked from the com- 
pany's station in Stanton Street. There are in addition 
200 Maxim incandescent lights, which are operated by a 
local installation, the engine and dynamos being all within 
the building. This portion of the exhibit is under the 
charge of Mr. M. J. Quinlan^ the company *s dynamo engi- 
neer. An E. P. Hampson engine, of about 30 horse-power, 
furnishes the power which drives 5 Weston dynamo ma- 
chines. One of these machines, and the smallest of the 
three (style No. 6), excites the field magnets of two large too- 
light machines. Each of the latter feeds a separate circuit 
of 100 incandescent lamps; the lamps» each of about 70 
ohms resistance, being connected in multiple arc. 

Messrs. J. and H. Berge^ of igi Greenwich Street, this 
city, lepeat their exhibit of last year, the most conspicuous 
feature being their celebrated self-contained Holtz ma- 
chine. This apparatus is constructed for use in the arts, 
where high tension electricity is required, and can be ar- 
ranged to run with a motor driven by any convenient 
source of power. A machine with six 30'inch plates will 
produce a 15-inch spark. 

The Rousseau Burglar Alarm Company exhibit speci- 
mens of all of their specialties, among the most noteworthy 
being automatic electrical gas lighters, by which the gas 
may be lighted or extinguished at will at any distance from 
the burner ; the improved burglar alarm having a time 
keeper which puts the alarm on or off at any desired hours, 
awakens sleepers by ringing alarm bells in any desired 
room or rooms at any hour, shunts any portion of the 
house out of circuit until a certain desired hour is reached, 
so that a portion of the house is protected while the other 
portion, which may be used up to a late hour, is not; and 
in addition is supplied with a key which will enable the 
possessor to enter and leave the house while the alarm is on 
without starting the alarm. This company also exhibit a 
new watch clock for sixteen stations, the signals being sent 
by simple push buttons; a separate wire and electro-magnet 
for recording being used for each station. The clock con- 
tains an annunciator, which indicates whether any of the 
sixteen circuits be out of order, and has an arrangement for 
detaching that circuit from the rest of the system, automati- 
cally, so as to prevent the weakening of the battery by re- 
maining on closed circuit. An automatic gas lighting ar- 
rangement, exhibited by this company, contains a device 
for the shunting out of the system any portion of the circuit 
which is kept on closed circuit for a certain adjustable 
length of time; a clock-work does this automatically, after a 



cei tain time has elapsed, so that the efficiency of the general 
system shall not be impaired by any interruption to one 
portion of it. All of these devices, the inventions of Mr. Rous- 
seau, are characterized by great fertility of resource in de- 
vising plans for preventing the various interruptions to 
which this class of apparatus are liable, great mechanical 
skill in carrying them out, as well as great foresight in pre- 
paring for the peculiar difficulties involved in the efficient 
maintenance of domestic electrical apparatus. 

The Jerome Kidder Manufacturing Co., of this city, 
have a splendid exhibit of electro-medical apparatus. They 
also display an apparatus for galvano-cautery, consisting of 
a Bunsen battery, and instrument for applying and holding 
the platina wire loop to the parts. This old established 
house needs no commendation for the excellence both of 
design and manufacture, which render their machines a 
standard of quality all over the country. 

The Gal v an o- Farad ic Manufacturing Co. of this city, 
also exhibit a fine collection of electro-medical and surgical 
apparatus. The attention of experimenters with limited 
means is called to their water rheostat, which is a marvel 
of cheapness and efficiency. It is to be regretted that 
neither this company nor the one just mentioned have any 
of their apparatus in action, nor competent persons in 
charge to explain them. Apparatus locked up in a glass- 
case may be very beautiful to look at, but are scarcely so 
instructive to the observer of enquiring mind as the sim- 
plest of the apparatus in operation would be. 

Electric motors are represented by but one specimen, 
exhibited by the Cleveland Electric Co. The motor shown 
by this company is the invention of Messrs. Sheridan & 
Gorn, will furnish from i to 5 horse- power, and can be 
driven by a battery or dynamo current where the latter is 
laid on like gas or water. They can be furnished with a 
governor if desired, For sewing machines, dentists* drills, 
etc., a battery of 6 Bunsen cells is furnished, the plates of 
which can be immersed, to a greater or less extent, within 
the liquid by a treadle, thus affording a ready means of 
regulating the speed and power. 

The New York Applcgate Electric Matting Co. have a 
large exhibit of their really valuable specialty. This is now 
adapted to automatic gas lighting, as well as the customary 
alarm or signal bell ringing. This system has many advan- 
tages over the more complicated systems of circuit closers, 
besides its incontestable superiority on the score of econ- 
omy. 

The electrical department of this year's exhibition is 
noteworthy for its smallness and for its lack of novelties. 
To judge of the progress of electricity in the arts by what 
is displayed here, one would think that discovery and ap- 
plication had stood still during the past year. 

It is evident that promoters of electrical applications, 
requiring large and expensive plants, do not find it worth 
their while to make any display here. The manufacturers 
of electrical apparatus whose products are portable, com- 
pact, and relatively cheap, are those whose specimens we 
may expect to find in this exhibition. 

Conspicuous by their absence are several recent im- 
provements in our art, which are peculiarly well adapted 
for this means of display. Among them are the many re- 
cent applications of electricity for the distribution of 
standard time, by driving and regulating clocks, and by 
time balls, railroad signals, lightning rods, electric eleva- 
tors and railways, telephones, and the apparatus for using 
the electric light to explore cavities in the human body. 



M, ToMMASi HAS DEVISKD an arrangement to make the lumin- 
ous point of the Jablochkoff candle practically stationary. A setcnium 
regulator acts as an automatic elevator of the point as the candle bums 
down. 
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INTERESTING AND SUCCESSFUL TESTING. 



TD^^^ R. H. Thunton, the acoomplislied author and experimjenier 
JT in the doinaini both of abstract and practical science, now occupy- 
ing a chuir in Stevens Institute, Hobokeiir honored our city with a risit, 
y^lcrdfly, for the purpose of having the Armington & Sims engine testedj 
under his own per^onai supervision* The exigencies of electric lighting 
have imposed on ihe Steam engine, requiremcnU much more i^tduous and 
difHcult than were formerly contemplated. To meet these requirements, 
the inventive genius of the world has been stimulated to a marked degree, 
and results obtiunedi which, a few years agOi would not have been thought 
possible of achievement. In view of these new developments. Prof. 
Thurston has felt it incumbent upon him to supplement bis already volu- 
niioous teachings with another work specially adapted to the consideration 
of the present largely enhanced efiiclency in steam economy. In accord- 
ance with his exact method of relying only on personal observation— with 
the aid of one of the students of Stevens Institute — ^he conducted an 
exhaustive series of expenments Wedn^day afternoon, at the rooms of 
the American Electric and Illuminating Company on A bom Street. The 
result was a substantial triumph for the engine experimented with* The 
severest tests were applied and sustained, the engine doing more even 
than was ever claimed for \x**^Ffmndm€f Jm^rnai^ Thursday, September 

We clip the above from a very enthusiastic report of the 
trial of the Ajmington &: Sims engine^ which appears in the 
columns of our contemporary. It is probable that Prof. 
Thurston was engaged in the collection of facts and data 
for use in the preparation of the series of articles which are 
in course of publication in our columns* The account of 
the engine here referred to, will appear in our columns at an 
early date, and it will no doubt interest our readers very 
greatly; especially as they are probably desirous of seeing 
what is the verdict in regard to an engine which Mr, Edison 
has used for so much of his work 



ELECTRICITY IN NEWARK, 



THE Annual Meeting of the Stockholdera of the Domestic Telegraph 
and Telephone Company was held to-day- Newark is fast becom- 
io|r one of the leading cities In electrical matters, and as the art advances^ 
new developments bring with them the demand for labor. The Domestic 
company shows this very plainly. They employ 6fty-four persons in 
constructing and maintaining their lines, and operating their business in 
all its departments, and it has grown to be of importaii«;e to our commu- 
nity and to all having use for the telegraph and telephone. Newark be- 
ing one of the largest telegraph centres in the United States, we have the 
advantage here of both the principal systems » The offices of the com- 
pany are lighted by the Weston incandescent system, supplied from the 
Mechanic Street station. 

At the meeting to-day ^ Dircetors were elected for the ensuing year as 
follows : George W. Hubbcll, Enos Runyon^ Marcus L. Ward, Jr , John 
D, Harrison, Jabez Fearey* E. Luther Joy, Edward We^iton, Frederick 
T, Fearey, and Jacob H. Dawson * Jr. 

The annual report of the company, presented to the stockholders by 
the Ejtecutive Committee, contained some facts of general interest. There 
are now %%\ eall boices in pbces of business and residences. During the 
year, four 6re calls were resp<jnded to and the department notified. The 
twenty- nine messengers have per formed no fewer than 1 041 2 So errands 
during the twelve-mouth. Forty-one offices and stores use the company's 
burglar alarm, central ofllce system, and twenty-eight places Have been 
found open after having becu closed at night. No articles of value had 
been taken in any case, as tbe alarm n instantaneous, and gives no rime 
for the thieves to work. Five special police officers are employed in this 
department. 

There are new 556 subscribed to the telephone exchange^ and the 



enormous number of t»oi6,B9S calls have been answered during the year. 
In this department fifteen fire calls have been answered and the depart- 
Tuent notified. There are 658 miles of wire In use, and the company 
employs fifty-four persons. 

The paid up capital of the company is $100,000, on which they pay to 
the city of Newark the same rate of tax as individuals pay upon their per- 
sonal property, the total lax this year amounting to $2,060. Separate 
wires arc ran fnom the central office to each telephone subscriber, and all 
the latest improvements in csill-bclls, switches, operating tables, and 
other valuable changes have been added to the system. — Newark AdviT" 
tisfr^ Oct, 20. 



THE INVENTOR OF TffE SUBMARINE CABLE 
AND TORPEDO, 



THE fir^ attempt to use torpedoes is generally credited to an Italian 
engineer named LambeUi. At the siege of Antweip, in 1585, he 
floated boxes filled with gunpowder down the river with the oLJect of de- 
stroying a bridge. These boxes were provided with mechanism which 
was to catise the explosion of the gunpowder on the boxes colliding with 
the bridge. The Americans, however, claim that David Bushnell, of 
Connecticut* was the first inventor of the mechanical torpedo. He was. 
bom at Saybrook, now called Wcstbrook, Connecticut, in 1742, and en* 
tered Yale Co J lege in 1771. During his residence at this college, he 
devoted a great deal of his time to the study of submarine torpedoes and 
mines. Another American, Robert Fulton by name, took up the subject 
with great energy at the beginning of the present century. At the time 
when England was thrown into a ferment by the numerous threats of in- 
vasion uttered by Napoleon Buonaparte^ Fulton endeavored to get him to 
adopt his plan of submarine toq>edoes, by means of which he promised 
** to deliver them and all the world from British oppression," He does 
not appear to have met with any encouragement from Napoleon, however, 
and he subsequently betook himself to the United States, where he pub- 
lished a book entitled, " Torpedo War, and Submarine Explosions/* It 
is dated New York, 18 10, and has the curious motto mi its title page, 
" The liberty of the seas will be the happiness of the earth." His torpedoes 
were all to be fired by mechanical mcans^ however. The invention of the 
voltaic battery, and its development, was to lead to its adoption for firing 
submarine mines. In 1829, when but a boy^ Colonel Samuel Colt, the 
inventor of the revolver which bcare his name, began experimenting in 
this direction. He worked hard until 1842, in which ftM, on the 4th 
June, he exploded a torpedo in New York harbor by means of the cur- 
rent from a battery, and on the 4th July following, blew up the United 
States gunboat "Boxer," opposite Castle Gardens, After this he was 
taken up by the American Government, and a sum of money, 17,000 
dollars, voted him, to enable him to continue his experiments. On the 
20th August, 1842, he destroyed a schooner on the Potomac river, when 
five miles away from her, and on the 18th of October, 184a, he blew up 
the brig " Volta," in New York harbor. It is generally conceded that 
Colonel Colt was the first to utilise electricity for firing mines. The fol- 
lowing extract from ** Torpedoes and Torpedo Warfare," by C. W. 
SIccman (Griffin & Co., Portsmouth, i8So)^ will be read with interest 
" From Colonel Colt's private papera and memoranda, it appears that 
he claimed to possess a further secret, which died with him; but that his 
invention consisted principally in the arrangement of groups of torpedoes 
connected by insulated wires with each other and with the galvanic bat* 
teiy, and that one of his prajects- was to compel a vessel to lell her proximity 
by telegmph as she touched certain parts of his apparatus, or, by a 
method since a^ J opted by the Austria ns, the vessefs contact caused Ihe 
circuit to close, and thus insured the explosion at the proper instant. 1 o 
Colonel Colt certainly is due the credit of being the fvrat to conceive of 
the project of rgniling deposits of powder, placed in harbors for their de- 
fence, by means of galvanic electricity; and the cable employed by him 
in this connection was the first submarine (sible ever invented (or con- 
ducting the electric fluid, only differing from the most approved forms of 
present telegraphic submarine cabl^ in the substitution of aspbaltum and 
I beeswax instead of gutta-peficha, then tmlcnowiii" — LaaAot^Mkc^kiam, 
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THE GLOSSOGRAPH. 



\ 



' I ^HIS instrument, it appears, was shown at Munich last year, where, 
A 1 regret to say, it escaped my attention. Since then it has been 
much improved. The inventor, M, Genlilli^of Berlin, asserts that it is 
perfect The glossograph is a very trifling looking apparatus, but it is 
Jmost nuigica] in its operation. Its function, then, is to reproduce speech 
^tomaticatty as soon as it is uttered. Having been first placed in the 
uth of ehe speaker, it is then brought into contact with the roof of the 
mouth, the tongue, and the lips. The g loss* )graph is next connected with 
an electro-magnetic registering apparatus, which registers every sound 
automatically as sckju as it is uttered. The characters thus produced arc 
about the most comical looking gallimatias that I have ever seen, but they 
arc said to be easily read off by the iovenlof , who, I fear, is likely for 
some lime to retain the monopoly of this peculiar art. The glossograph, 
it m^y be thought, must be an awkward implement in the human mouth — 
as awkward, in fact, asa *' bit'* between a horse *5 jaws. That is net 
the case. It is constructed in such a manner as to cause the speaker no 
inconvenience whatever, M. (ientilli maintains that its presence in the 
mouth is almost imperceptible, but I am afraid that is not the opinion of 
those who have tried it. Anyhow, it is a very remarkable instrument. 1 
understand its merits have bi^en tested in the Italian Chamber of Depu- 
ties, and its tisefulness much praised by those members who gave tt a 
trial. In using the glossograph it is by no means necessary to raise the 
voice — -pianisiimo and fortissimo are all the same to the registering appa- 
ratus. It will reproduce a whisper or a shout with equal fidelity, but the 
more distinct the articulation the better the esult. This is the sole con- 
dition of its efiidency. With the aid of the glossograph it will be possible, 
in M. Gentilli 5 opinion, to write four or five times as fast as has hitherto 
been possible by even the quickest penman. According to this calcula- 
tion, the speed of the glossograph would amount to something like 5,500 
words an hour. I am aware that there are reporters who can turn out a 
column of the TVwr/— say, 2^300 words — under icx> minutes, and that is 
nothing very wonderful. If the glossograph can really quadruple that 
performance and prove itself a reliable instrument, then, I am afraid, the 
reporter, like the sable Venetian hero, will Bnd his occupation some day 
gone. Before that time comes, however, the glossograph will require to 
be considerably improved in one or two points. In the first pkce, the 
characters are almost as dilTicult to decipher as Mr. Shapira's famous 
sheepskins; and until M. Gentilli's newly invented alphabet is as well un« 
dcrstood as Mr. ritraaD*s phonographic system, the reporter, I apprehend, 
will share the fate which the proverb assigns to threatened men. This is 
the fly in M. GentiUis pot of honey, but I am informed that he is very 
nnguine of t>eing able to remove it before long. He has given many 
years of labor and thought to the production of the glossc^raph, which is 
certainly a raarvelously ingenious instrument; and, looking at the wonders 
of the telephone and the microphone, which are gradually reaching perfec- 
tion, it would seem that M. Gentllti's invention is destined to accomplish 
ill that He so fondly predicts of it. — Vienna Correspondent Ironmongrr. 



ANIMAL ELECTRICITY. 



IN Dr. M'Kcndrick's lecture before the British Association it was 
shown, by projecting its image on a screen, that the uninjured frog's 
heart, isolated from the bo<ly, still lives, and while beating gave with each 
beat an electrical variation, as shown by the swing of (he galvanometer 
needle. The uninjured heart gives no current, but when slightly injured, 
there is a variation in its electrical state with each beat. Then the lec- 
turer showed that light causes an electrical change in the eye. Placing 
the eye of a frog in the galvanometer cushions, it was shown that there 
was a current passing from the cornea to the back of the eye. Id the 
dark, little or no change could be seen, except what might be due to the 
drying of the living structures forming the eye ; on allowing light to fall 
on the eye, there was at once an increase in the current. This continued 
for a time, then began to fall off, and on light being removed, there was 
aootber increase, and then a sudden and rapid falling off. This action. 
fim ibown by Professor Holmgren^ Professor Dewar, and the lectxirer, 



showed a specific influence of light on the rttina. It could not be called 
a negative variatioa. It indicated chemical changes occurrinjj in the 
retina. Lastly, the lecturer showed the procJuction of currents from the 
living man. Placing the hands in two vulcanite troughs, communicating 
by platinum plates with the galvanometer, and filled with a weak solution 
of salt, he showed that on contracting one arm a deflection of the galvano- 
meter needle was produced. When both arms were quiet there was no cur- 
irnt ; on contracting one arm a current was at once produced. This current, 
the lecturer was inclined to think, was due to action of the fluid on the 
skin and not to currents from the muscles, and that the differences were 
due to the differences of contact. In summing up, after a few remarks 
regarding electric fishes, the lecturer satd that all of these electrical 
changes were really expressions of the vital changes occurring in living 
tissues under the action of stimuli. It was no part of the functions of 
nen*c5, muscles, or of the retina of the eye to produce currents under the 
action of their relative stimuli, but such currents indicated chemical 
changes in the organs or tissues For example, the contract ion of a muscle 
is a movement following or consequent upon many chemical clianges, 
among the results of which were the production of heat and dif- 
ferenccs of electrical potential. Thus there was no special production of 
electricity, except in the case of electrical fishes and possibly of some 
other animals. In most animals, including man, the production of cur* 
rents was an incidental phenomenon, indicating chemical operations and 
nothing more. Besides, the currents so produced were feeble and evanes- 
cent, and bore no relation to the general weU-l>eing. Consequently, all 
attempts to influence the living twdy by magnets had no rational basis. 
The lecturer had testctl this question by powerful electro- magnets, and 
had not been able to detect that thry had the slightest influence on any 
vital phenomena. It need hardly be added that the so-called phenomena 
of animal magnetism arc of an entirely different kind from those dis- 
cussed. These are of a subjective character, dependent on peculiar 
states of the nervous system, having nothing whatever to do with elec- 
tricity or magnetism ; but still in a sense they are phenomena as real as 
lho*»e of physical science. Their subjective character, however, renders 
them specially difficult of investigation, and consequently they are more 
liable to fall into the hands of the charlatan. One safeguard against this 
is the recognition of what the electrical phenomena of the living body 
realty mean, and one purpose of this lecture will be served if it shows that 
to detect and account for these phenomena requires the most refined 
methods of the physicist and of the physiologist, and that they give us 
only a glimpse mto the intricate changes occurring in living liasue, — 
LffHihn Timet. 



CURIOUS ELECTRICAL PHENOMENON. 



A 



T Espclny the Count dc Lus has a locomotive which drives a thrash- 
ing machine by means of a leather belt some metres in length. 
Standing near the t>elt, and to protect himself from the heat of the nre, 
he one day held open a parasol which had a wooden handle and a frame 
or bracing, made as usual, of iron. Happening to touch one of the 
braces he immediately experienced a sensible electric shock 

The following day I repeated the experiment and obtained sparks 
at>out three-fourths of an inch long, following each other so rapidly as to 
indicate an almost continual current, the intensity of which seemed to de- 
pend upon the rapidity with which the belt moved. When the engine 
worked very rapidly, strong sparks escaping from the belt to the boiler 
produced a crackling which could be distinctly heard, though the daylight 
prevented them from being seen. 

Mow could this be explained ? Could it be attributed to electricity 
developed by the evaporation of water in the boiler, as in the hydro* 
electric machine of Armstrong ? No, because the boiler of Armstrong's 
machine must be mounted on insulating pillars of glass, while in this case, 
on the contrary, the iron wheels of the locomotive rested upon and formed 
a communication with damp ground. 

The explanation, which seemed to me satisfactory, is the following : 
The belt was not sufficiently tight, and the engineer resorted to the com- 
mon expedient of powdering it with rosin in order to increase its adhesion 
to the driving wheel and pulley. Still the adhesion was not perfect, and 
by the friction between the pulley and belt, as in the usual electrophorous, 
the two fluids were separated. The frame of the parasol acted the pan 
of a condenser, and as the belt was about ten yards long, and one-fourth 
of a yard wide, it presented a superficial area of alx>ut two and one-half 
square yards, upon which a considerable quantity of free electricity could 
be accumulated. 1 had no means of determining the species of elec* 
tricity, but I think it was resinous.^ 

J. M. FoLACHE in Ln Nclurr, 
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ELECTRIC LIGHT TESTS AT CINCINNATI. 

IN our last issue we gave a brief account of the electric 
light plants of the several competing companies at 
the Cincinnati Exposition, and called attention to the 
fact that, in accordance with a special circular issued 
by the exposition commissioners, scientific tests and 
measurements of the apparatus would be made. This 
special circular stated that ** no expense has been spared in 
securing the services of a jury composed of the best scien- 
tific experts in the country;" also, that "in deciding on the 
best systems of arc and incandescent lighting, the jury will 
take into account the following factors, viz.: dynamos, 
lamps, conductors, fixtures, safety devices, regulating ap- 
paratus, manner of erection, including cost of operation » 
number of lamps per horse-power, economy, efficiency, etc., 
etc.** From all this wc judged that the tests would be 
thoroughly scientific and exhaustive. Since then the tests 
have been completed, and we regret to say that, from all we 
can learn, the work was done in such a hurried, crude, and 
slip*shod manner, that the results are anything but satis- 
factory, and should be regarded with suspicion, both from 
a commercial and a scientific point of view. 

The jury recommended that the principal prizes be 
awarded to the Edison and Thomson- Houston companies, 
except the prize for the best arc dynamo, which was 
awarded to the United States Company, The latter com- 
pany was so dissatisfied with the haste, the methods em- 
ployed, and the general conduct of the tests, and also with 
the fact that the recommendations were made without giv- 
ing any figures whatever, thai they immediately filed a 
" protest " with the commissioners of the exposition. The 
commissioners saw fit to disregard this protest, whereupon 
the United States Company applied to the court, and ob- 
tained an injunction restraining them from making the 
awards, and also commenced proceedings for damages, on 
the ground that the commissioners had not fulfilled their 
contract. 

We are more than disappointed at this result* Such fair 
promises were made that we had high hopes of at last ob- 
taining accurate scientific data in regard to the prominent 
lighting systems, and the public will join with us in regret- 
ting the result. Not having seen any of the figures, nor 
even the results of the computations made by the jury, we 



are not in a position to critically review their work.. It 

s'eems to us, however, very remarkable that representatives 
of the various companies were not permitted to be preser*' 
at all the tests and measurements, and that the managers < 
the exposition should have made haste to confirm the 
recommendations of the jury, notwithstanding the protes^ 
of one of the companies interested, without having all th( 
figures before them and carefully investigating the whole 
matter. 

There is no danger or inconvenience in exhibiting re- 
liable figures to all the world; indeed, an open inspection of 
the data is the principal safeguard of a jury who are to 
decide upon questions involving large commercial interests. 
Above all, secret methods are unscientific and to be avoided, 
especially in cases Uke this, where the result depends on 
facts capable of accurate scientific determination. 



THE CO URSE IN ELECTRICAL ENGINEERING 
AT THE CORNELL UNIVERSITY. 



IT was announced last Spring that Cornell Universitj 
would, at the opening of the Fall term, receive stu* 
dents for a course of instruction in electrical engineering. 
The announcement has created so much interest, and pro- 
voked so much enquiry, that we have endeavored to pro- 
cure and present to our readers full information in regard 
to this new department of study 

The requirements for admission are the same as to the 
other technical courses, civil and mechanical engineering, 
etc, that have been been so long established, viz.: algebra 
and geometry, in addition to the common English branches. 

The course in the University includes the higher mathe^ 
matics, the French or German language, rhetoric, descrip- 
tive geometry and mechanical drawing, physics, chemistry, 
the steam engine and other motors, besides the special 
work in electricity, which constitutes the special features of 
the course. 

The instruction in electricity includes the use of all the 
instruments employed in making electrical measurements, 
with the means employed for testing their accuracy and de- 
termining their constants; the construction and testing of 
telegraph instruments; the methods of testing telegraph 
lines and cables; the theory, construction, and testing of 
dynamo machines; the study of the different systems of 
electric lighting, etc., etc. 

The course is designed to give a thoroughly practical, 
combined with a theoretical, training, and the electrical 
engineer will find use for every subject named. The higher 
mathematics and pure sciences will be found of especial im- 
portance, now in the infancy of the applications of elec- 
tricity, when so much is in the tentative stage. 

The facilities for this instruction at Cornell are of the 
best. A large new building has just been completed, in 
which are several rooms specially equipped for electrical 
tests and measurements. AM the important instruments for 
measurements are provided. Dynamo machines and sys- 
tems of electric lighting are in practical operation in the 
building, and, as far as possible, all the applications of 
electricity are exemplified. 

The student spends a considerable portion of his time 
in the laboratory, making experiments with the various in- 
struments. He determines the laws and constants of gal- 
vanometers; measures the resistances of various conductors; 
measures the currents used for electric lights; detennines 
the energy expended in charging and that developed in 
discharging storage batteries; determines the efficiency of 
machines and motors; in short, does exactly what the 
engineer needs to do in the factory or office. 
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KARL SIGISMUND RICHARD WERDERMANN. 



THE death is announced, at London, September t5th 
after a long and very painful illness^ of Karl Sigis- 
mund Richard Werdermann^ the distinguished electrical 
engineer. 

Born in Prussia, in 1837, he was educated for the army. 
Resigning from the royal artillery, he, in 1S60, emigrated 
to France, and practiced in Paris the profession of civil 
engineer. 

There he made the acquaintance of Gramme, for whom 
he conceived an ardent attachment, and whom he regarded 
as the greatest inventor of modern times. 

When, in 1870, the people of Paris became hostile to 
Germany, he removed to England, and by deed, dated Sep- 
tember 14, 1872, became the owner of Gramme's patents for 
Great Britain and the United States. He has since that 
time resided in London, and devoted himself to the ad- 
vancement of electrical science. 

In 1873 he lighted the clock tower of the House of 
Commons by electricity, the current being supplied by a 
Gramme machine. The illumination was for the ptirpose 
of indicating that the House was in session. 

In 1875 he displayed an electric-arc lamp upon the roof 
of the Channg-Cross Hotel, and by reflectors lighted the 
Mall, and the Facade of Buckingham Palace, a mile distant. 
In the same year he exhibited, before the Institution of 
Civil Engineers, in London, the transmission of power by 
Gramme's machine. In the same year he introduced a 
Gramme machine into the General Post-office at St, Mar- 
tins le Grand, to perform the telegraph work previously 
done by batteries. 

In the same year he perfected the double*parallel insu- 
lated carbon candle^ ** having undoubted priority of inven- 
tion over Jablochkolf," who obtained the patents, and 
whose name is permanently connected with the invention. 
The device was applied by VV'erdermann not only to light- 
ing, but also for driiling stone. 

In the same year he prepared elaborate plans for the 
illumination of the Centennial Exhibition, at Philadelphia 
(held in the following year). These plans were in detail, 
with estimates of cost, and contemplated not only the in- 
terior lighting of the vast buildings by his candles, so ar- 
ranged that cross-lights cut off the shadows, but for a gen- 
eral illumination of the whole grounds, by means of lofty 
poles bearing powerful lights with reflectors. 

In 1876 he invented an electric railway brake, an elec- 
tric furnace, and a process for reducing refractory ores by 
electricity. 

In that year a syndicate was formed to acquire the 
Gramme patent for the United States, and the importance 
of Gramme's invention being imperfectly comprehended, 
the inclusion in the contract of the refractory ore patent 
was demanded, and refused by Werdermann, That refusal 
cost him a great fortune, changed the direction of the busi- 
ness in this country, and delayed its development. 

In 1878 he read a memoir before the French Academy 
of Science, on the "imperfect contact *' or " infinitely small 
voltaic arc/* popularly known as the semi-incandescent 
lamp. 

In 1 88 1 he exhibited at the Universal Exposition of 
Electricity, at Paris, his serai-incandescent lamp. It 
was shown in the president*s room, the dining room, 
and the theatre, and produced a beautifully soft and 
pervading light, similar in effect to the carcel lamp, com- 
monly used in France. 

His chemical investigations extended over a wide range 
of subjects* and he was an accomplished civil engineer and 
malhematiciaiu BiilliaDt, original^ versatile an$ learned^ 



he wanted continuous application to place him first in his art. 
Credulous, inconstant, sanguine, generous and unthrifty, 
without business instinct, knowledge or prevision, he died 
leaving a wife, three daughters and a son, wholly unpro- 
vided for and without a home, R. R. H. 



WHAT, THEN, IS ELECTRICITY f 



THE Corean embassy have been busy sight-seeing 
among the great barbarians of the outside world, in 
this country ; and carefully jot what wonders are seen and 
heard by them, in a note book. When they were escorted 
through the Western Union Building in New York they 
were highly entertained. The Neuf York Herald thus re- 
lates an incident of So Kiang Pom, the secretary of the 
legation : 

The electrical machinery was considered the most won- 
derful thing the Coreans had seen. They could understand 
the mechanism, but the current of electricity could not be 
explained to them satisfactorily. The pneumatic tubes, too, 
were regarded with wonder and admiration. The secretary 
of the legation, who was always very quiet and never lost 
an opportunity to make a few notes in a book carried for 
the purpose, wrote down a great deal about the electrical 
system, and then threw a great deal of zest into the general 
conversation by asking, through the interpreter, the simple 
question : — 

**What, then, is electricity?*' 

After everybody had talked for fully five minutes in 
attempting to explain that nobody knew just exactly what 
electricity was, So Kiang Pom put up his pencil and gazed 
mournfully at the uncompleted chapter in his book. 



AT a special meeting of the Gramme Company, held at 
its office, on Wednesday, October 17th, it was unani- 
mously resolved to appeal from Judge Blatchford's de- 
cision, in the case Gramme vs, Amoux, to the Supreme 
Court of the United States. 

We foreshadowed this action in our editorial of last 
month, setting out the reasons why an appeal was inevitable. 



— We have somk very Interesting figures before us comparing 
the different modes of illumination in respect to the amount of products 
of combustion: 



lAgM 0/ ICO candUa. 



Electric Ump, arc , 

Electric incandescent. ,...<< 
Gas, Argand burner. ...... 

Lamp, petroleum* flat flame 

Lamp, colza oil. 

Candles, paraffine 

Candles, tallow 



Fi^d'ucU per h^mr. 



Water 

wpor 



Carbonic 

acid in eu- 
bie metrtM, 



085 
099 
005 



o 

o 
046 

095 

100 
12a 

X45 



Hmtin, 
ealoriem. 



57-lS 
390*536 
4860 
7S00 
6200 
9200 
9700 



These we think are quite sufficient to show the great supremacy of 
electric lighting over all other methods of illumination when considered as 
a matter of health, because it produces less carbonic acid, while the 
smaller amount of heat shows less waste in making light. — London Naturt, 

An International Society of Electricians has been 

formed in Paris under the presidency of the Minister of Posts and Telc- 
|rraphs, its main object being to ccntrallste all information bearing on the 
prcjgrcss of electricity, and to promote its spread and development In- 
formation as to the society may be obtained by writing to M. Georges 
Bergcr* 99 Rue de Grenellei Paris. 
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THE EEIS TRANSMITTER. 



a 



THE world has an interest in knowing what relation 
Philipp Reis, of Germany, has to the speaking tele- 
phone of to*day, what he did is of great importance to us» 
because if he invented an electric speaking telephone 
twenty years ago* and made the invention known not only 
by descriptions of the device, but by making and selling 
his telephones in public market, it is clear that the credit 
for the invention belongs by right to him, and it is also plain 
that so much as he invented belongs now to the world, and 
ought not to be the exclusive property of any man or 
company of men. 

On this question, as to what Reis did, there has been a 
vast deal of talk in courts^ and a great deal of craftiness 
by lawyers has been displayed and the language has been 
so carefully shaped for the requirements, that if the lan- 
guage were like a machine it would no longer be fitted for 
ethical purposes. Let us see then what it was that Reis did, 

I St, He ifwented a certain device %vhkh he called the tele- 
phone, \\ consisted of two parts, a transmitter and a re- 
ceiver. Some of his constructions are in existence to-day 
just as he used them and left them. Let us examine the 
structure of his transmitters. He made 8 or lo varieties, 
but they all involved the same idea. For the purpose, we 
will take the bored-block form such as he exhibited to the 
Physical Society at Frankfort-on-the-Main, iS6i. It is in 
existence now\ and the accompanying cut is a section of the 
actual instrument ; a ^ is the conically bored hole through 
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the block. A thin membrane is stretched over the smaller 
end, and a strip of platinum is glued to the middle of the 
membrane and continued upwards to the binding post p 
H A springy piece of platlhum, g d^ is attached to the other 

^^H binding post, //. and an adjusting screw, //, is provided for 

^^H keeping the i>oint d with proper tension against b. Now 

^^H here is a device, a collocation of mechanical details in- 

^^H vented and constructed for a specific puq>ose; namely, the 

^^H variation of an electric current by means of sound 

^^^k vibrations, chiefly those of the voice, as the tulie a A 

^^H plainly shows, Is it adapted to its purpose, and will it 

^^H do the work for which it was designed? This is a ipiesiion 

^^H which may be answered in two ways, theoretically and cx- 

^^B perimentally. If the abuve instrument, or a facsimile of it, 

^^H be connected properly with a magneto receiver, its capabili- 

^^B ties may be experimentally tested, and when thus tested, it 

^^H is found to be a good s[iec'rh transmitter, extremely sensitive 

^^1 as a microphone, and words spoken ten feet from it may be 



plainly heard at the receiver. If that be true, it fallows 
that the Reis transmitter, just as he left it, is capable through 
its appropriate action of giving to the electric current its 
proper variations for the reproduction of speech, in other 
words, it yields the genuine undulatory current. What is 
true of this transmitter is true of the more common form 
of Reis transmitter: namely, the cubical box with the mem- 
brane on the top. Especially good will the results be, if 
the transmitter be coupled in the primary circuit of a small 
induction coil, while the receiver is in the secondary circuit, 

Reis invented these transmitters for this purpose and he 
used them for the same purposes, and he said he heard 
words at the receiver which were spoken at his transmitter, 
and what he said was corroborated by quite a number of 
his contemporaries, several of whom are now living, but as 
an offset to the above it has been affirmed, and the courts 
have so ruled, that Reis intended that his transmitter should 
work in such a way as lo make it impossible that speech 
could be transmitted by it; namely^ he intended that the 
electric circuit should be broken for every vibration, and 
the evidence for it is his descriprion of the working of his 
device. This declaration is equivalent to the assertion that 
what Reis invented was^ — not certain instruments for a cer- 
tain purpose, but — a iheaty of the working of certain pieces 
of apparatus ; and consequently, if Reis did not describe* 
the working of his devices correctly^ he did not invent the 
devices, and consequently, the world has no right to his 
apparatus. 

Again let us inquire what it was that Reis invented. 
Suppose that in place of the platinum terminals he had 
used iron, or copper, or carbon, or anything else, would it 
have changed the character of the device ? Not at all. 
One might have answered better than another for the pur- 
pose, but all would act in substantially the same way, the 
differences would be altogether those of degreesand nothing 
else. Let a piece of electric-arc light carbon be substituted 
for the platinum in either of the forms of Reis*s trans- 
mitters, and at once it becomes equal lo the very best of 
modern transmitters. Why ? Because the intention has 
been changed ? No. Because the mechanical arrangements 
have been modified ? No. Indeed, it is only because of 
the demand for a superior article of carbon for electric 
lighting that such carbon for transmitters has been adopted^ 
as any one may verify for himself by trying any ten-year- 
old carbon stick in his transmitter. Has the oni* who sub- 
stitutes the carbon for the platinum invented the undulatory 
current 1 It is preposterous. At best he has made the 
transmitter more useful, but, even in that place the function 
of the carbon is simply to vary resistance, and it had been 
put to that service years before. 

2nd, Reis described his apparatus and gave his theory of 
i(s action. This is the part that is seized upon by the as- 
sailants of the claims of Reis as being the inventor of the 
speaking telephone. Suppose for argument sake, it be 
admitted that Keis expected to reproduce speech by means 
of an intermittent current, and that he intended that his 
transmitter should make, and break circuit for every vibra- 
tion. It must be admitted that any automatically working 
device, can only work in accordance with the mechanical 
ronditions present in the device, and no will, or intention, 
or theory concerning it will make any diflfcrence in ilsi 
workiitg, so long as it is not otherwise compelled to work 
differently, in which case it would not be automatic. What 
then does it matter how Reis thought his machine acted ? 
His theory of its working might have been wholly wrong, 
yet its performance be wholly right. When we speak lo a 
Reis transmitter we find it gives the proper undulatory cur- 

• Jurtge t-rf>wetl said In a receat cttfte: "I d©<sk!ed In Amerkan Bell 7%l#* 
phftne Cit. r», Spencer^ thai Rtua had tii>t deSQrib$d ft teiephoao vrhioh uutiul* 
pated Bell's iareutiou/' 
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rent for the transmission of speech. // must hm^e d&tie so 
for Reis^ unless physical laws have changed since his time, 
and it is not likely that any one will have the hardihood to 
affirm that; and it is only by trifling with the facts, and by 
ingeniously framing sentences, that conclusions hostile to 
Reis's claims have been drawn. 

How then does the case stand? Reis did two things. 
He invented a telephone transmitter for the purpose of the 
electric transmission of speech sounds and any other. He 
succeeded in doing it, and we can to-day with the same in- 
struments. He also described his devices giving a theory of 
their action, which in some particulars is inexact. These 
two things he did. The courts have decided, that because 
he did not describe the action of his device as we would de- 
scribe it to-day, when used for the same purpose it was 
invented for, that the Bell company is, therefore, entitled 
to a monopoly of what he invented for the purposes for which 
he invented it. W. X. 
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IF we ask a number of so-called electricians, what is the 
effect of connecting the cells of a battery in multiple 
arc, most of them will reply, that the battery is then set up 
for ''quantity," and will give a current of greater quantity 
than if the cells wxre connected in series. That when the 
cells are connected in series they give a current of greater 
intensity, but less quantity, and that for certain effects a 
quantity curfent is needed, while others are produced by 
currents of great intensity only, thus speaking as if there 
were some characteristic or property of electricity which 
they designate by the term quantity. If we refer to the 
works on electricity, we will find the same inference. 

From Ohm's law^ we at first get an idea that there are 
of electricity, two qualities or dimensions^electromotive 
force and strength of current, or pressure, and rate of 
flow ; but, upon a more thorough consideration, w'e see that 
the strength of current, or rate of flow, is dependent en- 
tirely upon the E. M. F. of the electricity divided by that 
resistance which happens to be presented, and which has 
nothing to do with the electricity itself, being a mere oppo- 
sition, so that in reality the only factor dependent upon the 
electricity is the E. M. F. 

How, then, do we get this term quantity ? Is it some- 
thing which is overlooked in Ohm*s law, or Is it another 
name for some factor, or combination of factors, which 
enter it. 

As we already know the effect in a circuit, or the strength 
of current depends upon the E. M. F, divided by the resist- 
ance of the circuit. Therefore, if a circuit in which it is 
desired to produce a given strength of current has a high 
resistance it is necessary to have a correspondingly high E. 
M. F., w^hile if the circuit is of low resistance a low E. M. 
F» will produce an equal strength. There will be more en- 
ergy of course in the circuit of high resistance, since, in it, 
there is the same strength maintained through a higher re- 
sistance or a longer circuit. In technical terms it has more 
volt*amp^res ; but at any point on the high resistance circuit 
will be found the same strength of current, as in the one 
of low resistance. A needle suspended near them will make 
equal deflection in both cases. In fact» without making 
some alteration in the conditions of the circuit, it is not pos- 
sible at a single point to detect any electrical dissimilarity 
between the two circuits. Now, although two circuits of 
widely dif erent resistances, may have the same strength of 




current, and, therefore, be exactly similar except in the mat- 
ter of length, they will be differently affected by certain 
changes. 

For instance, if we place a coil of moderately high re- 
sistance in the circuit of low resistance, the current w^ill be 
greatly weakened, since this coil makes the resistance of 
the whole circuit much greater than before, and conse- 
quently great compared with its E. M. F,, whereas, if we 
place the same coil in the other circuit, of equal current, 
but, higher resistance, the strength will be but slightly re- 
duced, since the resistance of this circuit is not materially 
increased by the coil. But wx could not distinguish them 
until we had tried the effect of the extra resistance. If we 
break the low and the high resistance circuits, the former 
will not spark, and the latter will, simply because the resis- 
tance of the air across the break, entirely stops the cur- 
rent maintained by the low E. M. F. and does not at once 
stop the high E. M. F. 

It is these effects of the resistance of the circuit, rather 
than any factor dependent upon the electricity, which give 
rise to the popular but very incorrect and misleading term 
^''quantity'* in electro dynamics. If the average electri- 
cian has to deal with a conductor traversed by a current 
of ordinary strength, and in drawing from it into another con- 
ductor he finds that he is not materially limited by the re- 
sistance of the first conductor itself as a source, he imme- 
diately says that its current is one of enormous quantity, 
when, as a matter of fact, there may be much less elec- 
trical energy in it than in the high resistance circuit spoken 
of above. 

It is not the electricity itself, but the conditions im- 
posed by the circuit through w^hich it has to flow which 
determine w^hether or not the effect commonly called ** quan- 
tity/* is produced. 

If the circuits in question are the internal resistances 
of battery cells — the cell having large plates close together 
and consequently low internal resistance, is said to be a 
quantity cell, simply because the low resistance which it 
offers, does not prevent the E. M, F. of the cell from pro- 
ducing a strong current when it is connected to an exter- 
nal circuit of low resistance. As far as the electricity itself 
of the cell is concerned, in the only property which electric- 
ity has — electromotive force — there is absolutely no differ- 
ence betw^een it in this cell, and in any other of the same 
plates and electrolyte. In fact, standard cells, standards, 
of E. M. F. of course, are generally constructed with 
exceedingly small plates, wndely separated on account of the 
mechanical advantages of that disposition. 

As the greatest E, M. F. obtainable by chemical action 
from any combination of substances is about three volts, 
and that obtained from the most common cells, little more 
than one volt, when a greater E. M. F. is desired from such 
a source, it is necessary to obtain it from a group or bat- 
tery of cells, by coupling a number of them in series, so that 
the E. M. F. of the whole wull equal the sum of their indi- 
vidual E. M. F*s, This arrangement is subject to the draw- 
back, that it also opposes the sura of their internal resistances 
to the current, w^hereas if the cells are connected in multi- 
ple arc, they are the same in effect, as one cell with plates 
just as many times larger, and while their joint E« M. F. is 
that of one cell only, their joint resistance is as many times 
less than that of one cell as there are cells. 

To get the maximum effect through a high resistance, it 
is clear that we will gain more by the increase of E. M. F., 
resulting from connecting the cells in series, than we will 
lose by the accompanying increase of resistance, since the 
latter is only a small part of the whole. If the circuit is of 
very low resistance, the resistance of the cells, is a large 
part of the whole, and then the best way to arrange them 
is in multiple arc, since the total resistance of the circuit 
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will be reduced thereby, in much greater ratio than the 
E. M. F. 

Having recalled these facts, we see that for every exter- 
nal circuit there is a balancing point between these two 
extreme arrangements (it may, in certain cases, reach one 
or the other extreme), a specific grouping of the cells, 
which will give for that particular circuit the strongest cur- 
rent, and upon a little consideration, we see that this point 
is reached when the cells are so grouped that, imiden(ali}\ 
the internal resistance equals the external. This, not 
because, as a well-known electrician once said, "the 
strength of a battery is proportional to its internal resist- 
ance,** but because, if in any case we depart from such 
a grouping as will carry out this proportion, by re-grouping 
for greater E, M. F., we lose more by the increased resist- 
ance, than we gain in E. M. F., and if we go the other way 
and arrange for less resistance, we lose more in E. M. F. 
than we gain in reduction of resistance.* 

As the necessity for so great an internal resistance, results 
only from the fact that it is an unavoidable accompaniment 
of high E. M. F,, when that is obtained by connecting to- 
gether in series two or more sources of small E. M. Fs., 
the af^plication of the rule is Umitcd to the grouping of sources. 
When we have a single or indivisible source of whatever 
kind» we will get the greatest effect in the circuit when the 
resistance is at a minimum. 

Therefore, it is the internal resistance which is the limit of 
capacity of a source. The question so often asked about 
storage batteries, How strong a current can you get out of 
them? reduces, since the E. M. F. is fixed by the nature of 
the elements, to the question, how low can you reduce the 
resistance of their circuits? If we reduce the resistance of the 
external circuit until it is nil, the strength of the current 
will evidently depend solely upon the internal resistance. 
If this is very low, the current will be very great, if it is 
htgh» the current will be feeble. If the source, battery or 
dynamo, had no resistance, the current would increase and 
decrease, directly as the external resistance decreased and 
increased. Hence, if such a non-resistance source, a dynamo 
for example, were possible, it would require no regulation 
when used in multiple arc systems of lighting and other 
distribution, because the current would increase directly in 
proportion to the number of lights turned on, and conse- 
quent decrease of resistance of the external circuit. But as 
it is impossible to construct a dynamo with no resistance, it 



♦ Let A i— total number of cells in l>attery, and when grouped, 

*' jr .^ oumber in series, 

A 
then — ^ number in multiple arc- 

X 

Let Ji — internal resistance of each cell, 
" J?— E. M. F. of each cell, 
** r — external resistance, 

then /? -|- r — io«aI resistance of ctrcuit* 
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Let C =- the strength of current. 
Ex 
then C — -» 

Finding the firet differential co-efficicnt of this, 
placing it — 0, we have: 

whence r — — ^ H * 

A 

Therefore, the maximum strength of currcnf ii obtained when r ^- 
' Ht that is, when the internal is equal to the external rcsistjmce. 




is necessary to raise the E. M. F. a little in such a system, 
as lights are turned on, to compensate for this small 
constant factor in the circuit. 

We have spoken only of effect. Effect, or power is se- 
cured always at a great sacrifice of efficiency or economy. 
In every case the greatest efficiency is secured when the re- 
sistance of the source is at a minimum, and that of the 
external or useful circuit at a maximum* In other words, 
when the useful circuit does the greatest possible part of the 
conversion of electricity into heat. 

To sum up: 

The term quantity is applied, improperly, to a current 
of any strength, great or small, when in a circuit of com- 
paratively low resistance. 

The greatest effect is produced when the resistance of 
total circuit is least, that is, when the source is short cir- 
cuited. 

The greatest effect from a number of sources, through a 
given external resistance, is secured when they are so 
grouped that the internal resistance equals the external. 

The greatest useful effect and the greatest efficiency 
from a single source, are secured when its internal resist- 
ance is at a minimum ; and 

The greatest efficiency with any source is secured when 
its internal resistance is at a minimum, and the external re- 
sistance at a maximum. The effect is then at a minimum. 



SIMILARITY BETWEEN ELECTRICAL CUR- 
RENTS AND WATER CURRENTS. 



BY CARL HERING. 



WHEN we read something in a foreign language in 
which we are not yet able to think, we naturally 
have to translate the words into our own language, before 
we can understand it. In the same way when we begin to 
work with electrical units, we endeavor either to **translate** 
them into the ordinary familiar units, the pound, foot, horse- 
power, etc, or else to compare them with their units. The 
former would not only be difficult but in many cases would 
not help us to understand them, as electromotive force, for 
instance, is a function of the square root of the unit of mass 
multiplied by the square root of the cube of the unit of 
length, divided by the square of the unit of time. It is much 
more satisfactory to compare the process of generating and 
using an electrical current, to that of some familiar me- 
chanical current, and then to compare the measurements of 
the former with those of the latter. Although it is impos- 
sible to find an exactly parallel case in elementary mechan- 
ics, yet there are some mechanical currents which are so 
similar to the electrical currents, that they may be used as 
examples. 

If in a vertical pipe full of water, a turbine wheel is made 
to revolve by some external force, the water will be forced 
out at the lop and drawn in at the bottom. If the top of 
the pipe is connected to the bottom by means of a tube, a 
current will flow through this tube as long as the wheel is 
made to revolve. This re[iresents mechanically almost ex- 
actly what takes place electrically, when the poles of a bat- 
tery or electrical machine are connected by a wire; the 
wheel and its power corresponding to the battery and its 
chemical power, and the tube corresponding to the wire or 
external circuit. The difference of potential or electro- 
motive force of the battery, corresponds to the difference 
of level or height to which the water is forced; the resis- 
tance of the battery and the external circuit, correspond, to 
a certain extent, to those of the water on the wheel and in 
the connecting tube; and the quantity of electricity to the 
quantity of water. An objection might be made here by 



those who believe the electricity to be made of two fluids, 

positive and negative, which are separated in the battery, 
and reunited in the external circuit. This would make no 
difference in our example, as the direction of the current 
need not be considered. Besides, the better authorities 
have discarded the two fluid hypothesis and have advanced 
another which is much more satisfactory. 

If it is required to increase the difference of level of the 
water, several of the turbines must be placed over each 
other, so that each one raises the same water to an addi- 
tional height J that is, they must be placed in series, just as 
in the case of batteries or electrical machines, when 
high electromotive force is required, If the resistance in 
the tube connecting the upper and lower ends of the pipe 
(the external circuit) is very great, it is evident that great 
pressure will be required to overcome it, and to produce 
this pressure, the turbines or pumps must be placed so as 
to force the water to the greatest height, just as in electri- 
cal circuits great electromotive force is required when the 
external resistance is high. On the other hand if great 
quantity is required, and if the external resistance is low, 
then the turbine pumps must be placed next to each other; 
all the lower ends of the pipes being connected with each 
other and also the upper ends. The quantity would then 
be increased in proportion to the number of turbines, but 
the height or pressure per unit of area would remain the 
same as that of one turbine. This corresponds to connect- 
ing batteries or electrical machines in multiple arc» or for 
quantity. 

This comparison helps one to remember the important 
fact, that when batteries or machines are connected in 
series, /. /, one behind the other, the whole current has to pass 
through each one, and that, therefore, the electromotive force 
and internal resistance are both increased in proportion to 
the number of elements; also, that when they are placed in 
multiple arc, /. e. next to each other, only a fraction of the 
whole current goes through each one, and that, therefore,the 
resistance is decreased in proportion to the number of ele- 
ments, and the electromotive force remains the same as that 
of one element. 

If in the external tube of the water current, a w^ater 
wheel or some similar apparatus is placed,the force of the cur- 
rent will drive it and produce in it the same amount of work as 
was given out by the turbine producing current. This work 
can be increased either by placing a number of current pro- 
ducing turbines over each other (in series), or next to each 
other (multiple arc); in the first case a high pressure tube 
of small diameter would have to be used for the connection, 
and in the second case a large one of less strength. This 
corresponds to electrical transmission of power, in which it 
is also more economical to use a current of very high elec- 
tromotive force and of small quantity. 

Earth return circuits, the principle of which so many 
people have difficulty to understand, are also explained 
very nicely by the water circuit. If, for instance, the 
tube from the top of the turbine pump be led from New 
York to Boston, and there through some receiving apparatus 
to the ocean, while the bottom of the tube in New York 
be led to the ocean, the apparatus will work just as well 
as if the return be through a second tube, the ocean acting 
as a practically infinitely large reservoir from which the 
water is pumped out at New York and emptied again at 
Boston. It is an exactly parallel case to electrical earth 
return circuits, and shows that it is not necessary, as many 
suppose, that the same current must return through the 
earth from the second station to the first. The earth is an 
infinitely large reservoir for electricity just as the ocean is 
for water. 

Our example also illustrates the difference between "sta- 
tic electricity," such as lightning or electricity from a fric- 



tion or influence machine, and "dynamic electricity," such 
as is produced by batteries and dynamo electrical machines, 
and used for telegraphing and electric lighting. The first 
having a very high electromotive force, would be repre- 
sented by a small quantity of water at a very great height ; 
if it be allowed to fall it would attain a very great veloc- 
ity, but being of small quantity would have little power. 
On the other hand " dynamic electricity" would be repre- 
sented by a very large reservoir of water, but at a small 
height ; if the water be allowed to flow out through a pipe 
it will produce a steady stream of small force, but as the 
quantity is large the power would be great. 

In order to calculate the work which a quantity of water 
at a certain height is capable of doing, we multiply the 
quantity in pounds by the height in feet, thus getting foot- 
pounds. Similarly* if we multiply the quantity of elec- 
tricity in coulombs, by the difference of electrical level or 
its electromotive force in volts, we obtain the work in volt- 
coulombs. Or, if the power is required we divide the 
work by the time in which the work is done, and by a con- 
stant, in the first case, and obtain the horse-power. Sim- 
ilarly, if we divide the vo!t*coulombs by time wx obtain volt- 
amperes, as coulombs divided by the time in which they 
pass through a wire gives the current strength in amperes. 



NEW YORK ELECTRICAL SOCIETY, 



THE meetings of the New York Electrical Society 
were resumed Friday evening, Oct. 5th, after the 
usual Summer recess. President Small appropriately alluded 
to the death of Prof, Varley, of London, and appointed a 
committee to draft suitable resolutions on the event. The 
subject of the evening's lecture was *'The Use of the 
Electric Light in Artistic Photography," which was ably 
presented by Prof. P. H. Vanderweyde, who received a 
unanimous vote of thanks at the close for his instructive 
and interesting lecture. A regular meeting of the society 
was held on the evening of the 19th of October, which was 
postponed to Friday evening, November 2d, at 8 o'clock. 

The society is prospering generally. At the last meet- 
ing eleven names were proposed for membership. The 
circulating library of the society is now open, and members 
are availing themselves of its advantages. 



Brooklyn, N. Y., Sept 28lh, 1883. 

To the Editor (>/ the KUctrician, 

DEAR SIR:— In your September number of 1883, I 
saw with some surprise an article headed "' Neiv Ap- 
pitcatiott of Arc Lighting Currents.'' I desire to call your 
attention to the fact of my having given an exhibition of 
just such a device of an electric light system, as described 
in your article, at the following places : 137 Elm St., New 
York, from the middle of June, 1S82, for about 30 days, 
and 1003 Chestnut St., Philadelphia, Pa., from the 15th of 
September, 1882, to October 15, 1882, and said system has 
been in operation at 540 to 546 West 16th St., New York, 
from November 1881 to July 1883. 

In calling your attention to this I simply wish to show 
that this device, as described in your paper, is not original 
with Mr. William Stevens, but with myself. 

Hoping you will give this a space in your paper, in 
justice to Y'ours truly, 

Hans J. MOller, 

28 Tiffany Piace, Brooklyn. 



The telegraph has been used on Mount Washington, of the 

White MounUins, for many years 10 sigiial the weather to the Glen House 
on one side, and the Fabyan House on the other. 
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STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 

BY ROBERT H* THURSTON. 



IV. — ^ENGINES CAPABLE OF DIRECT CONNECTION, 



THE CUMMER ENGINE. 

ALL of the class of engines now under consideration 
have been seen to differ radically from the engines 
previously described (as not well fitted for direct connec- 
tion to the dynamo), and to have a number of character- 
istic points in common which especially fit them for use in 
direct connection. This latter class of engines, however^ 
exhibit some differences among themselves which are im- 
portant and very interesting to the engineer and the user 
of steam power. 

The engine last described wiU have been seen to differ, 
in a very notable way, from that which immediately pre- 
ceded it. The latter had a system of valves that differed 
from the former no less radically than did its system of 
regulation. We have now to study an engine which re- 
sembles the last in its general features — the use of a cut-off 
valve riding on a seat formed upon or in the single main 



and extending under the whole length traveled by the 
crosshead, thus giving absolute stability at the point at which 
cross strains are most severe and most productive of injury. 
The cylinder overhangs, unsupported, at the back end of 
the frame. No support is there needed, however, as no 
appreciable vertical stress occurs there. This engine has 
the same valve and gear, and the same form of governor as 
is used in the preceding style of machine. In this latter 
form of engine, the crank is replaced by a disc, an arrange- 
ment which enables the builder to effect a more perfect bal- 
ancing of the reciprocating parts than can well be obtained 
with the ordinary form of crank. The rigidity of this form 
of engine is seen to be as essential a feature as in those 
which have been previously described. The box girder 
gives this stiffness in a very satisfactory manner. 

The main guides are flat, and are fitted with removable 
faces which can be readily repaired or replaced, when worn 
or '*cut," at small cost of time and money. The crosshead_ 
is a compact, strong casting, having bearing surfaces extenc 
ing well out under the pin, and under the piston-rod socket 
as well, and it is therefore not likely to cause those awkward 
accidents, due to springing the piston rod at this conncc- 
tion, which have proved so costly in less well designed en- 
gines. The gibs which take the wear are removable and 
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valve, a system original in principle with Meyer, an engineer 
well-known, years ago, in Europe, and the use of the pecu- 
liar form of governor which adapts itself to a position on 
a horizontal or on an upright shaft with equal facility. 
This engine, however, has some curiously interesting and 
ingeniously contrived points of construction which, as well 
as its performance, make it ivell worthy of attention. This, 
the '* Cummer Engine,*' is illustrated in the engravings to 
be described below. 

The Cummer Engine Company makes a number of dif- 
ferent forms of engine, using various kinds of valve-gear 
and different forms of regulator and of engine frame ;. but 
the style with which we are here principally concerned is 
that which is best adapted to driving a load at high speed 
with great economy and with the most perfect regularity. 

The general form of the engine, as shown in the above 
Fig., is very similar to that of engines already described. 
It has the ** girder" frame, or bed, is well supported at each 
end, has a firm and substantial connection in the line of 
thrust and pull between cylinder and crank-shaft, and pro- 
visions for lubrication especially fitted to give safety at high 
rates of speed. A modified form of bed is seen in the next 
illustration, in w*hich one of the engines designed for the 
highest safe speeds is shown. In this engine, the frame is 
made with a pedestal cast upon it directly under the guides 



adjustable. The main bearing is fitted with four-part boxes 
of babbitted cast iron, the side pieces so arranged that they 
may be set out to a bearing as they wear. All the details 
are in accordance with standard practice in this class of 
engines, and description is not called for here. It may be 




safely assumed that this is the case in any successful engine. 
' as good workmanship, the best materials, and a strong sys- 
I tern of connections, are essential pre -requisites to even die 
I beginning of success. 
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The vajves and the valve-gear of ihe Cummer engine, 
as has been stated, belong to the ** Meyer system" and con- 
sist of a main valve with the cut-off valve riding on the 
ck of the main. There is this difference* however, be- 
veen the gear of this engine and others of the same gen- 
eral system : that here we find a separate system of exhaust 
valves which are worked independently of the steam valves, 



and thus leave the induction and eduction motions entirely | ernor shaft 
free to be adjusted as 



altering, to any observable extent, the position of the piston 
in the cylinder, and this permits small cylinder clearance, 
also. For the reason above given, the port spaces are 
made no larger than is necessary, 

A comparison of this engine with others of its class will 
exhibit. one very peculiar feature, in which this engine 
stands entirely alone. The governor is carried on a ** gov- 
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the designer, the con- 
structor, and the user, 
may desire. The pre- 
ceding engraving shows 
the disposition of the 
valves in the cylinder 
casting, and the larger 
cuts exhibit the method 
of driving them. The 
section of the cylinder, 
above, is made horizon- 
tally through the steam 
valve chest, and shows 
the main valve in sec- 
tion, with the cut-off 
valve riding upon it. At 
the left is a section so 
made as to exhibit the exhaust valve seat. This is made 
removable. It will be noticed that the valves are of what 
the engineer calls the ** gridiron " pattern. They are so 
made, with their several ports, to obtain a free opening with 
small movement and reduced frictian of the valve. The 
writer has found this device a decidedly advantageous one, 
and it has been used by some of the most successful design- 
ing engineers of his acquaintance. The more numerous 
the ports, the less the travel required for the valve, the 
smaller the steam chest space demanded, and the less the 
load on valve-gear and go\'ernorj usually. 

The next illustration 
represents the same 
parts of the engine as 
seen from the side, 
with valve-chest bonnet 
removed at one end, 
and a section made op- 
posite the supply pipe 
to show the passages 
and valve-rods. These 
rods are driven by the 
main eccentric, the 
•J team valves directly, 
and theexhaust through 
a rock-shaft. The cut- 
off valve is driven by a 
separate eccentric, as in 
the preceding form of 
engine, and this eccen- 
tric, like the preced- 
ing, is adjustable in 
position- on the shaft 
thus made ** automatic' 
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Cyi^fnder: Elevation and Section 



by the governor. The engine is 

' in its adjustment of the point of 
cut-off, and in regulation. Separate valves are seen at each 
end of the cylinder, and the ** clearance*' and "dead space" 
is thus reduced to a minimum. This last provision makes 
it possible to "cushion*' theexhaust steam up to boiler pres- 
sure on the return stroke, and thus to secure a minimum 
waste by condensation on the opening of the steam valve 
for the succeeding stroke. Cushioning is not here limited by 
the steam side. The construction of the counecting rod, 
and the method of connection, are such that the wear of jour- 
nals and bearings may be taken up, in any case, without except by stopping the machine and making changes in the 



which is geared to the main shaft, and which 
has no other office than 
that of carrying the 
governor and the eccen- 
trics. It is evident that 
so radical a departure 
from standard design 
must have been caused 
by the possibility, actual 
or presumed, of thus at- 
taining some very im- 
portant result, A little 
study shows plainly what 
this supposed advantage 
must be. 

The necessity of pro- 
viding for efficient per- 
formance at high speeds 
of rotation has been 
seen to have compelled the adoption of a positive 
motion valve-gear; the adoption of this gear led to the 
use of a powerful form of governor, directly attached 
to the cut-off eccentric; this, in turn, compels the use 
of revolving weights, turning in orbits lying in the vertical 
plane; this last feature, in turn, again made it necessary, ap- 
|iarently,lo place the governor on the main shaft, and to meet 
the effort of centrifugal force by a counterbalancing action, 
which could then only be obtained by the use of steel 
springs set in the casings of the governor. But the use of 
springs is considered by many engineers to be so objec- 
tionable, that they would 
submit to some expense 
and inconvenience to 
avoid their application, 
if possible. The objec- 
tions are that they are 
liable to changes of ten- 
sion and of length while 
at work, that they never 
have a definite and cal- 
culable strength, that 
they are liable to break 
in most unaccountable 
ways, and at most un- 
reasonable and unex- 
pected times, and that 
the adjustment of a bal- 
ance between the two 
equilibrating forces is 
often difficult and almost 
always unsatisfactory. 
These objections undoubtedly do to a certain extent 
exist; but they as certainly are not as serious as is 
often supposed. The writer has had a long experience 
in this direction, both in the use and in the observation 
of the steel spring for a wide variety of applications, 
and has never yet seen reason to condemn them unre- 
servedly> The principal objection which can be urged 
against the governor of this class, as usually adopted for the 
kind of engine now under consideration, is probably the 
fact that it cannot be reached while the engine is in opera- 
tion, and that change of speed is thus made impossible 
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adjustment of the springs, then trying the speed again, and 
again stopping to adjust, until the desired speed is exactly 
attained, which disadvantage is shared by the older arrange- 
ment of governor. 

The form of the Cummer governor, which has been de- 
signed to evade these 
objections to the use 
of springs, and to 
secure certain special 
advantages, is shown 
in the above illustra- 
tion and in that 
which follows. As 
has been seen, when 
studying the design 
of the engine as a 
whole, the governor 
of the Cummer en- 
gine is of the same 
general type as that 
of the engine last 
described; but it is 
mounted upon a 
shaft, separate from, 
and driven by gear- 
ing from, the main 
shaft. The governor f 
shaft also carries the 
eccentrics, one of 
which is loose on the 
shaft and is con- 
trolled, as to position, 
by links from the 
weights of the gover- 
nor as usual \ he 
governor is lluis en- 
abled to shift the ec- 
centric forward or 
backward and thus 
by changing its lead, 
to determine the 
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movement of the cut-ofF valve and the ratio of expansion. 

There is nothing specially remarkable about this pan of 
the arrangement. The position of the weights is seen to be 
determined, however, by a system of bell-crank levers which 
connect the middle point of each weight with a vertical rod 
and chain under the engine bed, and on this rod is carried 



The Cummicr Gov£}lnor. 

a set of weights which may be easily reached when the 
engine is running. The bell-cranks within the governor 
casing, move a rod which passes along the centre line of 

*^ - — * -^ ^ L*merges at the left. This rod cn- 

at the end of Ibe shaft, through 
' ^ f*iu;ine ii sustained. 



But one spring, and that a small one, is seen in the whole 
system. The centrifugal action of the governor weights^! 
when at the inner limit of their range, is met by the weights 
on the scale pan, and the spring is only required to meet 
the additional action of the governor weights when they 

fly outward, as the 
engine increases 
speed. The more 
nearly an equilibrium 
is maintained be- 
tween the action of 
the flying weights 
and the balancing 
load, at the proper 
speed of engine and 
at all possible posi- 
tions of the governor, 
the more perfectly 
"isochronous'* docs 
the governor become, 
and the more exactly 
will the engine hold 
its speed, under all 
variations of steam 
pressure and of load. 
With this governor, 
the weights on the 
pan can be increased 
or diminished at any 
moment, and to any 
desired amount, 
whether the engine is 
in motion or at rest; 
the isochronous ad- 
justment can be 
effected as nearly as 
desired, and the 
speed of engine may, 
. at any moment be 
altered,much or little 
as may be advisable. 



This accessibility of the governor, and the disuse of 
heavy springs to control it, are the principal advantages of 
this form of governor. It has also some incidental advant- 
ages which are worthy of notice, although of less import- 
ance. The governor shaft is comparatively small; this per* 
mits the use of very small eccentrics; this reduces friction 
and load on the valve mechanism, and this, in turn, adds a 
little to the efliciency of the engine, as a compensation for 
the introduction of an additional shaft. The one spring 
used here is smaller than that needed for other governors 
of the same class, and is relieved from tension entirely at 
frequent inter%'als, and the periods of " rest '* thus given it 
are likely to insure an increase in its longevity which may 
prove to be a point in its favor worth mentioning. It may 
sometimes, although certainly not frequently, occur that an 
engine may be required to work, at different times, at cer- 
tain different, but fixed, speeds. In such a case, it is easy, 
with this engine, to find a set of weights which when in 
place, will give each one of these fixed speeds; the engine 
can then be, at any instant, brought exactly to either speed 
by hanging on the scale pan the right weight for the speed. 
The several weights can be kept at hand for use as required. 
Such an arrangement may be sometimes especially useful in 
electric lighting. 

Several styles of the Cummer engine, other than those 
which have been described, are built for the market. Those 
which have been here illustrated are, however, especially 
fitted for such work, as is the subject of this article. Both 
of the forms which have been described are well adapted 
to use in electric lighting plants, and are proportioned for 
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high speed:»; they are designed for nice regulation and are 
likely to prove durable, economical, and otherwise satisfac- 
tory motors. They are intended for steam pressures of 90 
or 100 pounds per square inch, and their rated powers are 
based upon an assumed piston speed of about 400 times the 
cube root of stroke, as nearly as it can well be reckoned by 
the old method of James Watt — a speed more than three 
times as great as was thought best in the time of that great 
engineer. Even this speed is not to be considered remark- 
ably great for engines designed and built, as are these, with 
especial regard to the requirements of high-speed motors. 
The steam pressures adopted are those generally regarded 
by engineers as» on the whole, the best for ordinary pur- 
poses, and are those beyond which the gain in economy by 
further increase becomes rapidly less with even the best 
engines. The point of cut-off is calculated, in estimates 
of power, to be at from one-fourth to one-fifth stroke, and, 
as a rule, nearer the first than the last figure. The best 
ratio of expansion for any given case is to be determined by 
a comparison of cost of fuel and steam supply with other 
operating expenses, at the place of operation. 

The engine above described has been used, in many cases, 
to supply power for driving dynamos in electric lighting! 
and has an excellent record in that field, as well as in cotton 
and flouring mills, which demand the most perfect possible 
regulation. 

One of these engines (16x36), at the Cincinnati Exhi- 
bition of 18S3, was tested by the committee on electric 
lighting apparatus and found to alter its speed but 2)^ per 
cent., when the whole load, 124 horse-power, was thrown on 
or off; it varied one revolution per minute with a change 
of steam pressure of from 90 down to 50 pounds. 

The indicator cards, of which copies are given below 
as taken from this engine, show the method of distribution of 
steam in engines with positive motion valve-gears, such as 
are here considered as fitted for direct connection with 
large dynamos, and for high speed generally. The ilhislra- 
tion exhibits a series of indicator diagrams taken from this 
engine at points of cut-off var)'ing from one-tenth to one* 
third stroke. It is seen thai the steam lines are as straight 
as those of a drop cut-off engine, very nearly up to the point 
at which the effect of closing the cut-off valve begins to ex- 



valve engine. For the most generally desired ratios of ex- 
pansion, however, the form of the curve is satisfactory, and 
it is evident that the adoption of the positive motion type 
of valve-gear does not introduce any very serious loss of 
efficiency in this respect. 



SKETCHES OF ELECTRICAL HISTORY. 

BV WALLACE GOOLD LEVISON, - 

Xll — ELECTRIC SPARK IGNITION* 
PART 11. — SPARK EUDIOMETRY AND THE GAS ENGINE. 

ABOUT the year i778» a theory that the sanitary condi- 
tion of the atmosphere w^as directly related to the pro- 
portion of oxygen it contained, prevailed almost as generally 
as the germ theory of the present day; and the name euiiiome- 
ier^ or measurer of the purity of the air, was given by Landriani 
to a vessel within which he confined a measured volume of 



hibit itself in the production of the expansion line. The 
expansion curve is very^ nearly that obtained by laying down 
the hyperbolic curve of Marriotte, and iiie exhaust is as 
clean and prompt as need be desired ; the back- pressure 
line closely follows the atmospheric line seen immediately 
beneath it, and the compression line at the right hand end 
of the card is quite as good as is often seen in the most per- 
fectly proportioned engine w*ilh detachable valve. As the 
steam follows further and further, the sharpness of the 
corner between steam and expansion lines gradually be- 
comes less, and the form of that part of the diagram ap- 
proximates that found in the older forms of plain slide 



mo, m.^VoUa'9 spark En- 
aiomfiter. The i/€utes are 
eorplocfed in the cylinder 
A J>, 6y a tpark applied 
byr. 



FSg, 61.— OciMiMlillb^tf ^pmrk Eudiomettr, thtf 
tffmt^oi of the Caveinhtth Boci^^ty "Hie mirfd 

pfUifA nrr . . . . ^ ..■ '■ ■ ' ta 

A, They 

v^yeii to fl , . ^ '<-d 

through the uU^pptr^ wiUah i» i^ld ia pUiCti by 



air and determined its oxygen by absorption/ The facility 
with which inflammable va])ors, and especially gases, take 
fire from the electric spark, led Mr Alexander V'^oita, in 
1 778, to suspect that a confined explosive mixture — as for 
instance, of air and hydrogen — might be thereby fired* and 
by successfully effecting such an explosion in a closed ves- 
sel, to show that the oxygen of the air and a certain propor- 
tion of the hydrogen disappeared," Immediately conceiv- 
ing in this procedure a convenient expedient for removing 
the oxygen from a confined specimen of air, Volta devised 
the instrument, Tig. 80, consisting of a glass cylinder in 
which the explosion was effected, combined with a straight 
glass tube graduated to measure the residue of the exj)lo- 
sion which he called a ftew eudionuier^ and which was the 
first of a class of instruments now called electric, or spark 
eudiometers, in favor of which the absorption eudiometers 
were for a long period abandoned. 

Mr. Joseph Priestley and a Mr. Warltire, repeated Volta*s 
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experiment, using^ however, dry vessels (that employed by 
the latter in 1781 being a closed copper globe), with a view 
to determine whether the disappearance of the oxygen and 
hydrogen, or the escape of the heat produced by the ex- 
plosion, was indicated by a corresponding loss of weight, 
which was found to be not the case; but both noticed that a 
transparent liquid dew appeared within the vessel, without 
suspecting its source/ 

Henry Cavendish, while studying the atmosphere with 
a form of Volta's instrument devised by himself, which, how- 
ever, was quite different from that universally recognized as 
Cavendish's eudiometer, and the symbol of the Cavendish 
Society, Fig. 81/ observed that the transparent liquid w^as 
an invariable product of the explosion, equal in weight to 
the volumes of oxygen and hydrogen that disappeared, and 
by exploding in portions a large volume of a mixture of 
pure oxygen and hydrogen he finally collected a considera- 
ble quantity of the liquid and discovered it to be water^ 
of which he thus first synthetically demonstrated the 
composition/ 

In his earlier experiments Cavendish was embarrassed 
by the observation that the water formed from hydrogen 
and air contained nitric acid, and was thereby led to a sec- 
ond great discovery, namely : the composition of nitric acid, 
which eventually, by means of a suitable spark eudiometer, 
he synthetically formed from nitrogen and oxygen,' 
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These brilliant achievements rendered the instrument 
at once the object of much attention. Further sim- 
plified by Volta — who abandoned the additional cylinder, 
and inserted the spark wires in the graduated tube itself. 
Fig. 82; by Ure^ who gave it the U form» Fig. 83;* by 
Mitscherlich, who added the tap, Fig. 84;* by Bunsen, 
who bent the spark wires up close against the glass, to facil- 
itate cleaning and gtiard against their displacement by 
the explosion, as is shown in the same Fig.;^'^ by HofT* 
man, who, reviving the [/ form, added a second leveling 
tap below,*' and in minor details by others, the eudiom- 
eter has always retained the form of a tube, graduated, 
until recently, in cubic centimetres or cubic inches, but 
now more simply graduated in linear millimetres, and cali- 
brated to accord with any measure of capacity, and with as 
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much accuracy as may be desired by the operator hiniscU.** 
Applied in connection with processes chiefly suggested 
by Bunsen," and improved by Regnault and Reiset,'* and ^ 
others," the eudiometer has given rise to a special method 
of chemical investigation called eudiometry, which has 
proved of extraordinary utility in the analysis of the at- 
mosphere and of illuminating gas. Since in the latter pro- 
cess the same volume of gas is sometimes repeatedly 
exploded, a globular form may be given to the explosions 
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FSg> 88.— Afodem Gas FisivL RevitftU of Fig, H^.—HempeVa Oaa Pipette. 

Volta" s small Leyden Jar. 

reservoir, as in Hempel's gas pipette. Fig 85.'* In all of 
these instruments, except the first, the igniting spark is 
produced between platinum wires inserted as shown in the 
figures, by fusion, through the glass, and in most of them 
the violence of the explosion is relieved by the compression 
of a column of air, the lifting of a column of mercury, or 
by other devices. Eudiometers of the Mitscherlich class 
must be made extremely thick, in order that the glass may 
withstand the explosion; but the difficulty of preparing 
and annealing such instruments is so great, that one sel- 
dom remains sound for any length of time. After one has 
been made for months, it sometimes spontaneously explodes. 
But Volta, anticipating in the explosive power of con- 
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Fig. B&.—Gas Cannon fired hy ^^* Klf^ctrophormts. Ganot, 1800. 

fined gases, electrically ignited, which he illustrated by 
the simple apparatus. Fig, 86/' a possible future resource 
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of the art of war, also suggested a device which, in the 
form of the gas pistol, Figs. 87^ and %%^^ or the elec- 
trical cannon, Fig. 89,** is as yet but a familiar toy. It 
is held over an unlighted open gas jet for a moment, 
corked, and a spark produced between insulated points 
within it, when the cork is driven out with a loud report. 

This device has, however, proved available, not as an 
accessory of the art of war, but of the industrial arts. 
About the year 1845. Lenoir devised a gas engine* in 
which the power stroke of the piston was produced by 
the explosive combustion of confined gases, and he en- 
deavored to produce the ignition by the electric spark. 
But no electric source then available seemed adaptable 
to the purpose* and it remained for Mr, Riair,^^ by the 
. application of the dynamo electric machine, to thus effect 
the explosion^ which in the gas engine regulated in 
speed and power by the adjustment of its explosive fuel^ is 
.required at every power stroke of the piston, and to pro- 
fgress toward a realization of the apparently prophetic am- 
bition of Lenoir, namely, the adaptation of the gas engine 
to all practical purposes. 



THE BRUSH STORAGE BATTERY. 



Boston, October 21st, 1883. 

A PARTY of about two hundred gentlemen assembled at WilHmanlic 
on the afternoon of Wednesday, October 3d, to inspect the opera- 
tion of the Brush storage batteries which arc in operation at the milb of 
the WilHmantic Linen Company. 

These batteries, it is said, have been in constant use for three months as a 
part of the electric plant for lighting one of the mills. Each set of batteries is 
contained in a wood tank about ten feet in length, two feet in widtli, and two 
and a half in depth, which is divided by transverse partitions into twcntj' 
cells- Each of these cells contain three lead plates sixteen inches squiire, 
which are corrugated so deeply that the superficia] area is some forty 
times that of the cross-seclion of the plates. The two extreme plates in 
each cell arc called the hydrogen plates, and connected to one pole, while 
the middle plate is termed the oxygen plate, and connected to the other 
pole. The cells arc filled with water, slightly acidulated with sulphuric 
acid to render it a good conductor of electricity. We are not advised as 
to the strength of the solution, but it was so weak tliat it could be tasted 
without annoyance, and was not so sour as vinegar. 

In its original theory it may be stated that if an electric current be 

I passed through a pair of lead plates which are coated with the red oxide 

l-of lead, and immersed in dilute sulphuric acid, the effect of the electricity 

rwill be to transfer the oxygen from the red oxide of lead on the negative 

side, reducing it to pure spongy lead, and adding this oxygen to the red 

oxide of lead on the positive side, thereby producing peroxide of lead. 

The transfer of the oxygen gas from one chemical combination to Another, 

[by means of electricity, is quite similar to the transfer of metal in electro^ 

plating operations. When the lead plates are connected by means of an 

I electric conductor. this change reverses; and as the oxygen returns to its 

I former combinations, an electric current is produced in just the opposite 

direction from the charging current. Those lead plates which received 

the positive current from the dynamo, yield the negative current to the 

incandescent lamps. 

The storage battery is an instance of the Uw of conservation of force, 
which may be expressed in this manner : Electricity produces a chemical 
change ; this chemical change, in reverting to the former combinations. 
gives forth electricity. This is the merest abbreviation of the chemical 
changes which actually take place. Those who desire to investigate the 
matter are referred to a series of articles on the subject by Messrs* Glad- 
stone and Tribe, which appeared in Nature about a year ago. 
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At Willtmantic, each of these Brush storage batteries have a rc^stanoe ' 
of four and a half ohms, and they arc charged by a sixtecn-Hght Brush 
dynamo in eight hours. This enables the storage batteries to sustain two 
hundred and fifty Swan incandescent lamps for three and a half hours. 
The electromotive force of the current from the storage batteries is con- 
stant i^nthin working limits, and independent of the tension of the charg- 
ing current. In this instance, the charging current from the dynamo 
made for arc lighting was four hundred volts, while the current from the 
batteries was thirty-eight volts electromotive force. 

The switches in the mains in the circuit for charging the batteries, 
were very neatly operated by an automatic current manipulator, invented 
by Mr, Brush, which also contains a clock which registers the time occu- 
pied in charging the battery, and thereby furnishes the data necessary to 
compute the electricity required by the battery. 

The Swan incandescent lamps used in connection with these batteries 
need no special mention here. The carbons are made of cotton thread 
twisted very hard, and still further condensed by drawing through a die. 
Then it is reduced to parchment by means of sulphuric acid before being 
cartK>nized. These lamps were run at a higher degree of incandescence 
than is customary with other incandescent hraps; and it was stated that 
they required I horse- power at the water wheel for each eight lamps, sus- 
tained at sixteen candle power. The resistance of these lamps is sixty- 
two ohms cold, and thirty ohms hot. The resistance of one battery cir- 
cuit is less than one ohm. The electromotive force of the current was | 
thirty*cight volts, which gave a current of one and twenty-seven hun- 
dredths amperes per lamp. 

While the lamps were in use, the connections were not merely switched 
open between the battery and dynamo, but to satisfy the incredulous were 
pulled out of the binding posts. During the evening, while the batteries 
wcte in operation, the charging dynamo, in conjunction with another 
one, was used to sustain the arc lights at a new trotting park, about one 
mile from the mill Thirty-eight Brush arc lights illuminated a half mile 
track so perfectly that all the horses could be clearly distinguished on Ihe 
further side of the course as they sped around the track. J. C. E. 



Allegheny, Pa., Oct 17th, 1883. 
Editf^rs of tht EUctrician : 

GENTS— I have been wondering what effect it would have, to pass an 
electric current from a small band magneto machine through an in- 
ductive coiL Being a reader of your valued paper, 1 thought il might interest 
ulher readers (who, like myself, need brushing up of "contact points,** $0 
to speak, of our minds) if you would give your views, or permit the in- 
quiry a place in your columns, and perhaps induce (or induct) some com- 
ments thereon. 

Would it increase the intensity of a current from a hand magneto-elec- 
tric in the same proportion that it does from a cell or series of cells ?. 

Very truly yours, Thomas D. Gillespie. 
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Paris, Oct. 6th, 1883. 

IT is somewhat curious, that to electricity only is vouchsafed the power 
of giving a certain amount of animation to the Paris market, even at 
this lime, when ever)'body is complaining of the dullness, if not the 
nullity of business. I would be one of the first to rejoice, if this revival 
was a normal result of the progress of the electric industry, and not of the 
efforts of certain persons whose financial enterprises have won for them 
rather doubtful reputations. Electric accumulators have been selected 
this time as a pretext for a call for funds. The way chosen was to offer 
the shares of an English company, and thus avoid, at the same time, the 
requirements of our French law with regard to companies and the control 
of shareholders, in case the operation should not succeed. I do not care-i 
to go into the details of this financial manoeuvre, but I must confess that 
it was very skillfully conceived, and showed even rare talent in that line. 

M. Phillipart is the commander-in-chief of these expeditions against 
French capital He began by getting up these promenades in electric 
tramways, of which so much has been said lately. He it was who opened 
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a store on the Boulevard Montmartre, where ihe Faurc-Sc lion- Voick mar 
accumuktors may be seen working sewing machines, small presses^ and 
machine tools. He also manufactures electric velocipedes; in short* he 
makes use of every method of acting on public opinion; be gives dinners 
to the press, illuminates the Gmnd Hotel, and balks at no puff or hum- 
bug. I have pointed out, on several occasions, how questionable were 
all these calculations based on accumulators, and there is no need of re- 
turning to the subject. Special publications, both here and abroad, are 
unanimous in their criticisms of this system of electric traction, as applied 
to such an important undertaking as the Paris General Omnibus Com- 
pany. The only reply that M. Phillipart has made to his contradictors^ 
is simply, that the Faure'Sellan-Volckmar accumulators are immeasurably 
superior to anything seen hitherto in this line, and such a statement on 
his part, does not inspire us with any great conhdence. He has only too 
often displayed his remarkable talent at transforming the stockholder's 
money into worthless bits of paper, and we foresee a new operation of 
the same kind; but this time the public will be well forewamedi and if 
they let themselves be caught, why, so much the w^orse for them. 

Here and there we meet with electricians who believe in the traction 
system, and the EUttricitn recently published a careful article, wherein 
figures were lugged in to prove that horse traction in Paris costs 65 francs, 
while traction by accumulators would come to only 39 fr. 6sc., under the 
same conditions. But under this last hgure the items of rent and labor 
have been left out by the writer. Nor must it be forgotten, that the 
omnibus horses contribute an important contingent to the ocfroi, by pay- 
ment for feed, and that the substitution of accumulators for horses would 
make the city government put on special taxes as a means of compensa- 
tion; so that# while we acknowledge the merits of the article from which 
we borrow these data, we must, at the same time^ deny the conclusions 
arrived at. Tramway traction by electric locomotives will not be cheaper 
than that by horses, as long as accumulators remain what tiiey are« The 
unsuccessful trials in EngUmd^ place the matter beyond doubt 

The remarkable results obtained at Grenoble in the electric transmis- 
sion of power, according to the views of M. Marcel Depre^, have also 
formed a subject of general discussion. I have expressed roy opinion 
pretty freely already ^ith regard to the experiments made at the station of 
the Chemin de fcr du Nord, in March last. 1 may, therefore, be now^ 
allowed to state that important progress has been madct without, how- 
ever, having yet succeeded in solving the industrial problem. We are 
looking forward to the coming of a grand discovery that may give room 
for many applications, but at present everything is in the experimental 
state. 

M. Marcel Deprei was the first to have the idea of transmitting several 
borse-power to a distance by electricity. He showed the possibility of 
the m^iitcr iil Munich, then in I'aris, and now at Crenuble, where, for the 
first time, a seven horse-power has been transmiticd with two electric 
machines, distant some J 4 kilometres (9 miles), over the <\rrial telegraph 
wires. The power was measured on the brake of the receiving machine. 
This experiment, however remarkable in itself, will have no industrial 
importance if it is going to stop there. It is admitted that machines that 
can transmit sufficient power for the needs of the work shop, have yet to 
be built; and here, there is no use in denying, lies the whole difficulty. 

1 recently instanced a trial in which 31 effective horse-power, measured 
on the receiver, was transmitted between two machines. The experiment 
was made with the simple view of ascertaining if the machines could do 
such a continuous work, and not to find out the distance their work might 
be transmitted; and the observations made in presence of Messrs. Tresca, 
member of the Institute; Poller, professor in the Ecole Polytechnique, and 
Marche, president of the Society of Civil Engineers, had this point only 
in view. 

I am far from concluding from this, however, that 20 or 30 horse^ 
power can as yet be sent to a long distance by electricity. Electric ma- 
chines of this power can now be seen working at the Vienna Exposition 
(the first trial took place Sept. 19), but they are placed near one another. 
I think it proper to insist upon these details, so that my readers may not 
be tempted to believe that the problem of electric transmission to long 
distances has been really solved. Hitherto, great horse-power has been 
transmitted to a short distance, and small power to long distanceSi and 
that is the whole of the matter. 



The Grenoble experiments are none the less worthy, however, of at- 
tracting attention. They were made with the Gramme machine, as 
modified by M. Marcel Deprei; the generator was placed at Vizille, and 
the receiving machine at Grenoble, a distance of 14 kilometres* The 
double telegraph line in silicon bronze of 2 millimetres, which served as 
conductor, had a resistance of 167 ohms. The generator was actuated I 
a turbine, by means of a gearing placed on the main shaft. The 
was measured by a Prony brake, and there is every reason to believe in 
their correctness. 

The following table summarises the principal results obtained on 
September 1 : 
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As may be seen from the table, three trials were made for a sensibly 
constant speed of the generating machine, by varying the toad of the 
brakes of the receiving machine, and bringing it successively to 6, 7, and 
8 kilogrammes, which explains the differences at each step in the product. 1 
In column IV , the work furnished to the generating machine is calculated 
with deduction made for the work absorbed by transmission, which is not 
strictly correct, for the cases will be rare where the generating machic 
can be directly connected with the driving shaft. The loss of power 
transmisfiion is, however, rather slight, according to the experimenters — 
hardly more than one horse-power, at the maximum. 

The figures which I have considered as being of sufficient utility to 
reproduce here, arc extracted from the official report of the committee ap- 
pointed by the Mayor of Grenoble to follow the experiments. We can- 
not deny these results categorically, but neither should their importance 
be exaggerated. The committee believed that the results they obsen^e 
could be expressed by a simple formula, and they concluded their report ^ 
by saying that the product could be expressed by the produce of the veloci- 
ties of the electric machines, multiplied by a co-efficient a^ or : 

^— « + 0.72 
A^ 

( H and J^t number of revolutions of the receiving and the gcncratinj 
machine,) One has only to refer to the above table, to sec that thii 
expression ts incorrect ; thus, for the last experiment, we would have : 

^ — 875 -f 0.72 — 55.26 
1 140 

instead of 63.3, which sufficiently shows what faith we should have in 
such an empirical method. It is sufficiently established, besides, that the 
product is not in general equal or proportional to the produce of the 
velocities. We think it advisable to point out this cause of error— often 
involuntar}'— on the part of experimentalists^ 

I have spoken already of the organizing, in Paris, of an tntemAtional 
society of electricians, and I even critidied it, so as to draw down on me 
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some retnarks from certain of its founders. I have not changed my 
opinion since, but I have to rectify one among others of my views, owing 
to recent modifications in the statutes. So the forms of the mierior man- 
agement of the society will not be submitted for the approbation of the 
Minister of Posts and Telegraphs, contrary lo what the first statutes laid 
down. With this exception hardly anything has been changed in 
the ends and aims of the society. I do not believe there arc sufficient 
elements in it to keep a society in cxisteoce \ would only lie too happy 
to be mistaken, but really what is most lacking in France to an electrical 
society, would be independent electricians; I mean by this, those that 
would be in no way officially connected with the government. The tcle- 
gmphers are in the hands of the State; the professors have the Societc 
de Physique, and outside of these two categories of persons who are by 
their occupations compeUcd to give more or less attention to electricity, it 
may be asked, can the Industrial interest alone furnish a sufficient con- 
tingent of members ? I do not think so, and I have come to the conclu- 
sion that the independent element would be inevitably rendered powcHess 
in the society by the official clement. Besides, the small success that the 
Paris Syndical Chamber of Electricity has had, goes to prove how very 
difficult it is to bring together, for any common purpose, men that are 
usually kept asunder by daily competition. 

Moreover, an association of electricians has been formed in Vienna, 
on the occasion of the exposition, and it is probable that it will receive 
the support of the German saz*ants and electricians. England has had a 
veiy flourishing society of electricians and telegraph engineers for a 
long time. The French society would be, therefore, doomed with being 
an international society only in name. 

I have pointed out, tn a previous letter, some of the advantages of 
using wires of silicon bron/e for x^rial lines of telephone. The results 
that have been obtained in putting down the telephone system in the city 
of Rheims, deserve a mention. The municipal government wanted to 
have the system experimented with before adopting it, and for this pur 
pose put down, over a portion of the way, wires in silicon bronze, \\ (?) 
of a millimetre, and o>*er another portion, steel wires, of 2 millimetres, 
using the same kind of bearers for both wires. It was found that after 
several months' use cverjlhing was in perfect condition and order on the 
silicon bronze lines — not an upright or insulation bearer had stirred, 
while, on the other hand, numerous injuries were observed in the posts 
and cross beams that supported the steel wires. 

The cause of these accidents appears to be solely imputable to the 
weight of the steel, for which the supports were not strong enough. 
Larger size supports should have been used, but this would have re- 
quired a very large increase in the cost of putting up the system. The 
silicon bronze wires, moreover, left nothing to be desired in the way of 
telephonic transmission; it was even found that their small diameter 
made it possible to do away with the sourdines, that are indispensable for 
deadening the vibrations of steel wire, and which very often disturb 
communication . 

The use of the electric battery has been justly found fault with, when 
cheap illumination was sought lo be secured by it; stilly there are circum- 
stances that make the cost of secondary importance, and when it is im- 
possible to use electric machines, on account of the limited nature of the 
quarters, and the battery appears the only acceptable solution, if gas is 
not to be had recourse to. We have several instances of this in Parts, 
especially in a restaurant near the Palais RoyaL When the movement 
for cheaper gas began, the proprietor of the establishment did not rest 
content with offering a platonic resistance; he shut off the meter, and 
put up incandescent lamps, fed by bi-chromate of potash batteries (Trouvc 
system), in his saloons. lie has^ad no reason to regret his initiative, for 
his customers, before accustomed to the hot and enervating atmosphere 
arising from the gas combustion, highly appreciate the advantages of the 
electric light and rcspirable air that it procures. As for the cost, it is 
certainly more than that of gas, but with a little care and looking after, 
the difference is but slight, and is largely compensated for by the volume 
of business. It is not every day, even in Paris, that people have an op- 
portunity of dining with the electric tight, and during the summer a Qum« 
ber of persons offered themselves this harmless distraction. 

Ph. Delahayi. 
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Vienna, October Sth, 1883. 

THE attractions at the Exhibition have been increasing daily ; new 
J exhibits have been added, and improvements, which experience has 

shown to be necessary, have been made, so that the Exhibition is now in 
its most attractive state ; both the electrician and the gcnernl public find 
an almost unlimited number of attractions. The large fountntn in the 
midst of trees and shmbs, supplied by a large gramme motor and centrifti- 
gal pump, and illuminated from the inside by twelve large Jablochkoff 
candles, is at last in good working order. The scientific lectures Are so 
well attended that it is often impossible to obtain admission. The elec- 
tric railroad carries many hundred passengers every day, and the cable 
transportation of coal is working well. One of the greatest attractions is 
the ballet in the theatre, in the east end of the building. The whole 
theatre is Jit with incandescent lights, those on the stage being so ar- 
ranged that they may be made of numerous different colors, the change 
requiring only an instant. The effect of this on the many fairy-like 
dancers, surrounded by appropriate scenery, Is one of the finest of the 
kind we have ever seen : especially pleasing is a combination of red and 
blue, apparently from different sides of the stage, blending from one lo 
the other on the dancers and their delicate costumes, 

In one of the courts is a small theatre, in which is exhibttcii an elec- 
tric fire apparatus, which is so complete that it would be quite impossi- 
ble for a fire to make any headway where the app;iratus is introduced. 
When a fire breaks out on the stage, the apparatus opens all the d<x)rs, 
lowers an iron curtain, starts a heavy shower of rain, on anyone or on 
all p:irts of the stage, opens a large ventilator at the top of the building 
to allow the smoke to escape, notifies the fire companies of the fire and 
starts the loud ringing of a bell, so that the fire has very little chance to 
do any great harm. The apparatus for performing the mechanical part 
of the work are very simple and not liable to get out of order ; they 
consist essentially of t%vo parts, one electrical and the other mechanical, 
the former being merely an electro-magnet, which by attracting an arma- 
ture unlocks an escapement, and allows the mechanical part, which b 
actuated by weights, to do the real work ; the levers of the escapements 
being so arranged tl>at only a very small amount of force is required by 
(he magnet to release them. The amount of current, and, consequently, 
the number of cells of battery, are therefore reduced very much — ro to t6 
Leclanchc cells being sufficient for a moderately large building. The 
contact points are so arranged that any one, or all together, may be ac- 
tuated at the will of the operator, or by the fire itself. The latter is done 
by stretching strings across the top of the stage, the tension of which 
separates two contact points ; if the string is burnt, the points are allowed 
lo come in contact and thus close the circuit. The contact points being 
all in multiple arc, any one will be sufficient to start one or more parts of 
the apparatus, according to the connections. In such cases where the 
strings would be liable to be broken, another device is used ; it consists 
of a fuse of gun-cotton fastened on strips of wood or on the wall, one end 
being connected to a small cylinder containing some powder ; when this 
explodes it releases an escapement and thus makes contact. When all 
the pieces of apparatus are to be actuated the escapement is so arninged 
that the current flows for a few seconds through exich apparatus, one after 
the other, so that it need not be strong enough to supply all the electro- 
magnets at once. The attendant is required to test each apparatus once 
a day, to make sure that it is in good condition—of course, turning off the 
water first. 

The number of things "made" by electricity here are both interesting 
and .imusing. In the Austrian exhibit are two large glass cases contain- 
ing two sets of the same plants, started at the same time; the one having 
received sunlight only, while the other was illuminated by the incandes- 
cent light, the plants being without light only two hours out of the twenty- 
four. Those in the second case average two and three times the size of 
the similar plants in the other case, many of them containing flowers and 
buds, while those in the first case are not yet beginning to bud. The 
exhibitor thinks he can more than pay the expense of the light (produced 
by batteries) by the greater amount of flowers produced- Perhaps we 
will sooa be able to eat electrical strawberries and watermelons^ nt om 
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Oiristinas dinners^ aod order flowering century plants At short notice. 

In one of the interiors is exhibited a pyrograph, consisting of a handle 
contaming two stouts insulated wires, coming together in a point at the 
end; if a current from a small d>'namo or a few accumulators be passed 
through them, the point becomes very hot and may be used to draw oma- 
mental desi^s on wood. It is used in thk city by a cabinet maker, to 
ornament furniture, and panels on wooden ceilingfs and wainscoting. 
Another novelty is a horse and carrtagfe on which are attached sttall in- 
candescent lamps fed by accumulators under the driver's scat. The tamps 
mny be attached on the front of the shaft, on the horse, or the carriage By 
a simple switch the battery may be connected to a bell, so that if any one 
attempts to take a seat in the carriage, in the absence of the driver, a loud 
alarm will be rung, the connection being made with the springs under the 
seat. It might be suggested here, that the horse migrht be frightened 
more than the intruder 

One of the smallest exhibits here, is a little glass c^ase which contains 
some small discs of copper, zinc and silver, and is labeled ** Electro, 
gcnious.'* Upon examination we found them to be small batteries for 
curing neuralgia in and around the mouth . They consist of a silver 
tube about ^ inch long and } diameter, in which are placed five set3 of 
thin discs of zinc^ paper and copper, as in any ordinary voltaic pile. The 
entls of the tube are closed with silver discs which are screwed in, press- 
ing the plates closely together. The silver is perforated with numerous 
holes, allowing the liquid to enter on all sides. To use the little t)attcry it 
is dipped for a moment into saltwater, and then placed between the gums 
and the cheek where the neuralgia is, one pole being against the gum and the 
other against the cheek. It is easily renewed by taking it apart, wash- 
ing it and replacing the paper discs with new otics. Half an hour is said 
to be sufficient to cure the jiain. 

Another apparatus, although not new. is of interest, It is to illustrate 
the conversion of dynamic into static electricity, and vice versa. It is made 

Caston Plante, and consists of 320 small cells containing two small 
id wires immersed in dilute sulphuric acid; the pfjles all terminating In 
vertical strips of copper an inch or two long, which press lightly on an 
insulated horizontal cylinder, the negative all on one side and the posi- 
tive on the other. This cylinder has two horizonul copper strips 
fastened to it, diametrically opposite to each other and running along its 1 
whole length, so that when it is turned that the poles of the cells touch 
the strips, all the negative poles are connected, and likewise all the posi- 
tive poles, that Is they will be connected in multiple arc. In the same 
cylinder, in a plane perpendicular to the one in which the longitudinal 
strips arc. there are short wires run through it, making an angle with the 
axis, sothat if the one end of the first wire touches the positive pole of 
the first cell, the other end of it will touch the negative pole of the second 
cell; the second wire connecting the positive of the second cell with the 
negative of the third, and so on; by turning the cylinder through 90'' 
from its first position, the batteries are all connected in series. In con- 
nection with this is a condenser wnth a similar apparatus for connecting 
the plates in series or multiple arc. To change dynamic into static elec- 
tricity the cells are first connected in multiple arc and charged with an 
ordinary battery. They arc then put in series and charge the condenser 
which i»in multiple arc; if the battery is then disconnected and the con- 
denser plates put in scries, a bright spark, similar to that of a Holtz 
machine, will be produced. The reverse process is, however, the more 
interesting. The condenser plates are first pwX in scries and charged 
from a Holtz machine, then in multiple arc and connected with the bat- 
teries, which are in series After repeating this sev^eral times, and then 
connecting the batteries in multiple arc, a quantity current can be 
obtained from the batteries which shows decided magnetic qualities. 

Unfortunately, our space docs not allow us to describe the ver^^ inter- 

testing apparatus of Prof. Puluj. of the so*caIled '* Crook*s tubes." In a 
vcr)' interesting article on the subject* Prof Puluj explains all the phe- 
nomena by the well-known laws of physics, without the aid of any such 
hypothesis as " Crook's fourth state of matter" He also comes to the 
conclusion that electricity is matter and not force, the rational theory, 
which is accepted by most scientific men. 
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IN a recent issue of Sctenre^ Prof. Edward S. H olden gives the fottow« 
ing suggestions for local warnings against tornadoes. 

'^ I have lately examined with some care the excellent compilation by 
Sergeant Finley, of the Signal Semce, ' Characteristics of Six Hundred 
Tornadoes,' with reference to the question of devising a simple apparatus 
for saving human life. Sa\ing property seems to be out of the question, 
as no stTOCturc can withstand the force of the tornado wind. Life may 
be saved by recourse to underground shelters, cellars, etc., such as ac- 
tually have been built in many places for this end. Two facts may t>e 
quoted from the work named; f . Three hundred and forty-seven out of 
three hundred and ninety -three tornadoes (that is, eight)'-cight per cent. ) 
originated between the west and the south south-west points; 2. The 
average velocity of progression was about one mile in two minutes. , . . 
If five minutes' warning could have been given at any of the late tonia> 
does, many lives might have been saved. If each household could be 
warned by the continuous ringing of a bell, for example, that a w*ind of 
destructive force (say seventy miles per hour, and upward) was approach- 
ing, and that five minutes were available in which to seek shelter, this 
would be well worth doing. 

** I have found that it is practicable to erect, at a moderate expense 
(less than $500), an apparatus which would give from three to five min- 
utes' warning to all the inhabitants of a small town, by the firing of a can- 
non, for instance; and, in addition, and without any increased expense, 
this apparatus could ring a bell in every house. The additional expense 
to each house would be less than $10, the cost of maintenance would be 
less than $100 a year, and the work could be done by any intelligent per- 
son. The sj^tcm, for a small town, would be something like the follow- 
ing: Suppose a circle described about the town, with a radius of from two 
to two and onc*half miles. The only serious danger from tornadoes is to 
be feared from the part of this circle between the west point and the 
south south-west point. Along the circumference of this circle, between 
the south south -west and w«t points, run a line of single telegraph wire 
on twenty posts to the mile, and from the west point bring the wire Into 
the town, letting it end at the telegraph office. It is grounded at each 
end of the line, and at the telegraph office it is connected with a battery, 
which sends a constant current over the line. Within the town, connec- 
tion is made in various houses with magnets Each magnet holds a 
detent, which pre^^ents a bell from being nrng by the action of a cheap 
clock-work governed by a coiled spring. If the drcuit is broken anywhere 
in the line, each l>cll t>cgins to ring, and continues to sound till its spring 
is rung down; for four or five minutes, for example. A cannon could be 
fired by a simple device, which would warn persons in the fields, etc, to 
seek shelter. In a large town the circuit might end in one of the engine- 
houses of the fire department, and ring a t>ell there. This would be the 
signal for the man on watch to repeat the warnings simultaneously thfough 
as many local circuits as desirable. 

•'It remains to indicate the way in which the circuit is to be broken 
by the wind. The circuit of telegraph poles from the south south-west to 
the west points would contain about fifiy poles. On everyone of these 
the wire would run first to an insulator, then to an iron horizontal axis 
screwed into the side of the post. On this axis a piece of board one foot 
square can revolve freely. An iron rod projects below this bosird, and 
from the lower end of it a small wire goes to a pin in the telegraph pole. 
This pin is connected by wire to a second insulator. From this the line 
goes to the next pole, and so on. The drcuit ordinarily passes to the first 
insulator, thence to the iron rod, thence down the iron rod to the thin 
wire, through the pin and to the second insulator, and so to the next tele- 
graph pole. The thin wire is a necessary part of the circuit. It is so 
made that it will break when the pressure of the wind on the square lioard 
is fifty pouods. The apparatus for each post is tested practically before it 
is set up. This can be done at any time in a simple manner. Whenever 
any single one of these boards is subjected to the pressure of fifty pounds^ 
its wire will be ruptured, and the circuit will be broken, thus sending the 
necessary warning along the whole line. I have made one such indica- 
tor, which is connected with a small bell in this observatory. The wire Is 
arranged so» that it breaks at a wind velodty of about ten miles per lioar» 



^tam 



and it works in a perfectly successful manner. The extension of the 
system for the protection of a small tos^ n is a simple matter. For a targe 
city a more expensive system would have to be provided, as the wires 
between poles should be carried underground to protect them from the 
chaxjce of disturbance. " 



SHOP ILLUMINATION, 
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ITH the return of the shortening days of Autumn, many manufac- 
turers arc doubtless turning their attention anew to the question 
of shop illumination. Fortunately, in these days of arc lights, incandes- 
cent lamps, water gas, coal gas, and gas machines, the choice of an 
tliumtnant is not restricted to one or two kinds. There arc enough to 
choose from, but which is the best to choose ? That is the puzzling ques- 
tion which individual judgments must decide, and which it would be out- 
side the province of a tmde journal to discuss The economic side of 
the problem, however* gives rise to several interesting suggestions. Of 
course, the primary object of shop illumination is to allow a longer day's 
work* Under the old-fashioned machine shop regime^ now generally in 
vogue, the men are provided with lamps, of disagreeable odors and uncer- 
tain light, which, being only useful when placed directly alongside the 
work in hand, are generally ten or twenty feet away when most needed. 
To the half-time additional wages for night work must, therefore, be 
led the loss of time in going after a lamp whenever needed; in groping 

tbout in the dark for monkey wrenches and other tools, and in laboring 
under the disadvantage of never knowing exactly where the aid of the 
lamp will be next needed* It is a question of simple economy* therefore, 
whether a brightly lighted shop does not save money for the proprietors, 
in the long run Progressive manufacturers are beginning to see that it 
docs; that more and better work can be accompUshed by the men where 
they arc not hampered by the restrictions above noted, and that, within 
reasonable limits, an illLiminating plant is bound soon to pay for itself. 
Of course, however brightly the shop may be illuminated, however cffec* 
tivcly shadows may be destroyed by counter-lights, some lamps will be 
needed to assist in work about the machinery; but the advantages of a 
steady, uniform and all-pervading light can scarcely be overestimated. 
\Vc arc glad to know that the progressive spirit of the age has not 
stopped in our shops, svith the introduction of improved toois^ but is ex 
tending also to the comfort and convenience of the workmen as well. — 

WisUm Mickanic, 



SP ARKS. 



Telephonic coMMt^NiCATioN has been established between 

Alpnach and the hotel on Mount Pilatus, Switzerland, so that tourists 
may ascertain the state of the weather on the heights before making an 
ascent. 

The Commissioner of Patents, reversing a recent decision in 

his office, has awarded priority of invention of the incandescent conductor 
for an electric lamp, formed by carbonixed paper, to Sawyer & Mann 
against Edison. 

Messrs. Edison, Gray, Vaklker, and Irwin, have filed ap- 
peals from the decision of the Commissioner of Patents, rendered six 
weeks ago, in which the most v:iluable inventions in the telephone were 
awarded to Alexander Graham Bell. 

Lightning had a controversy with a Connecticut barbed- 
wire fence, and though considerably tangled at first on the sharp points, 
it finally charged along the whole line, making the staples fly and split- 
ting, The IVaterbury Atneriian ssLys^ ** any number of posts.*' 

As THE PAPERS OFTEN refer to Chinese telegrams sent to and 

from Europe in connection with the Franco-Chinese negotiations, it may 
not be useless to state that a special code of telegraphy has been devised 
for the use of the Chinese. All the characters of the Chinese language 
have been numbered, and these numbers are sent by telegraph as secret 
messages. On arriving in China they arc translated itjto Chinese num- 
bers for the use of Chinese oJEcials, 



The Honorable Mark Francfs Napier, of the Temple. 

London, who achieved great distinction by his brilliant and successful 
defence of Arabi Pacha at Cairo, and is English counsel of the Gramme 
Company, is paying a brief visit to the Unit^sl States. His father. Lord 
Napier and Ettrick, was British Minister at Washington, and universally 
popular there and here. 

Mr. Keujngworth Hedges read a paper (Sept. 29) before 

the British Association, on the ** Fire Risks of Electric Lighting,'* from 
which it appeared that, in addition to the usual and well-known precau- 
tion to be followed in erecting an electric installation, it was necessary 
that the purchaser should have the work superintended by some person on 
whose skill he could rely. — EMtrinferini^. 

At a banquet given in Pans by the Metropolitan Electric 

Lighting Company, a surprise awaited the guests as they left the table^ 
A gigantic tramway carriage, moved by electricity, entered the courtyard 
of the hotel, and cleverly manceuvrcd in the narrow spACe, the great 
crowd wondering that there was no accident. 

At a recent meeting of the Balloon Soctcty, in I^ndon, a 

lecture on flying was delivered by Mr. Martin Farquhar Tupper. The 
lecturer based his anticipations of seeing human beings capable of flight 
upon the assumption that, in these days of electricity, aided perhaps by 
some lighter gas, some condensed form of tamed dynamite — these eleva- 
ting and motive powers, assisted further by exquisite mechanism, either as 
attached to the human form (if the Oyer were an athlete), or by quickening 
a vehicle with flapping wings impelled by electricity, in which the flyer 
might sit if he happened to be of stout liabit. ought to be so manipulated 
by chemists and mechanicians so as to result, and very soon, in the grand 
invention that would supersede every other locomotive— namely, human 
flight. But if we would fly, let us imitate a bird, content to know that 
nature's way was the best, perfect ; and let our humility be sure that the 
closer we copied her the more likely we were to succeed. 

A NEW RECORDING TELEPHONE.^ The PaU Malt GaiftU de- 
scribes a new telephone which Mr Arthur St George, an English Inven- 
tor, has just patented. Supplementary to the telephone itself is a contri- 
vance which will, it is stated, not only record every description of conver- 
sation carried on through the instrument, but will reproduce the words at 
any future time. A circular plate of glass is coated with collodion and 
made sensitive as a photographic plate. This is placed in a dark box, in 
which is a slit to admit a ray of light. In front of the glass is the tele- 
phone diaphragm, which, by its vibrations, opens and closes a small shut- 
ter, through which a beam of light is constantly passing and imprinting a 
dark line on the glass. Vibrations of the shutter cause the dark line to 
var)' in thickness according to the tones of the voice. The glass plate re* 
volves by clockwork, and the convcrsarion, as it leaves the telephone, is 
recorded on the sensitive plate, the words spoken being fixed as is done 
in photography. The plate can be brought forward afterward, and when 
replaced in the machine and connected with a distant telephone will, when 
set in motion, give back the original conversation. 

— ^- Messrs. Siemens & Halske have brought out an instrument 
called a torsion galvanometer, to be used for large currents. It consists 
of a magnet suspended between two coils, so as to be affected by both, 
but to which is attached a torsion spring so arranged that the amount of 
torsion necessary to bring the needle back to its normal position can 
easily be determined. These instruments are made in two forms, a verti- 
cal and a horizontal form. In the vertical form the needle is suspended 
by a cocoon silk, and the reading is taken from above; this is the more 
delicate form. In the horizontal form, which is meant for more practical 
work, the needle is balanced on knife edges, and carries at one end a 
light pointer, which passes behind a scale. The amount of torsion re* 
quired to bring the needle back to zero is mdicatcd by another pointer 
attached to a handle, and which moves in front of the scale. These in- 
struments can be used either in main circuit or shunt; in the Utter case 
they are often used in conjunction with a resistance box, so arranged as 
to reduce the fall of potential between the terminals of the instrument in 
a known ratio. It is necessary, however, to u*ie a table of calibrations, 
I wbicb are subject to very little change with time.— ^iVa/f<^, 
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Advertising enterprise has seized upon the incident of a 

mishap with dynamo, in a manner which truly illustrates a feature of Ameri- 
can humor. We regret that circumstances compel us to omit the name 
of the panacea which is alleged to have brought relief. *' Don't monkey 
with the battery." This sign was displayed in the d>'namo room of the 
Etectric Lighting Company. Inquisitive spectator didn't mind it* 
Thought the wires looked as though they wouldn't hurt. Took hold of 
one of them. Suddenly sprawled on the lloor at some distance. Back 
severely sprained. Shoulders bruised. Thought he was killed. Found 
he wasn't. Half an hour's hard rubbing with pain killer put him in fairly 
repaired condition » Says he won't monkey with battery Vk-ires any more. 

The electric railway from Portrush to the Grant's Causeway 

was opened Sept. 2Sth, and among others present were Sir William 
Thomson, Sir William Siemens, and Sir Frederick Bramwell. It is over 
six miles long, and has cost $225,000. The line, after passing through 
the principal street of Port rush, follows the seaside road, a portion of a 
fotitpath six feet broad being resented for the railway. The gauge is 
only Ihnee feet, and the gradients are very steep — in places as much as 
one in thirty-five. The force to work tt is generated by a waterfall in the 
river Uush^ with an availabte head of twenty-four feet, the electric cur- 
rent l>eing conveyed by an underground cable to the end of the tramway. 
TI1C water power passing through turbine water wheels* which utilize the 
whole force of the fail, is aaid to amount to ninety horse. 

Common as the telephone now is, let me remind you that If 

but six short years ago it had been suggested to you that we should within 
two years of that time be able to reproduce at a distance not merely sounds, 

»ut articulate speech, and not merely articulate speech, but every trick 
accent of the voice of the sender, so that any one listening could say, 

• That *i my friend," or " That is a stranger,*' or **That is a Scotch* 
man," or *" That is an Irishman '* who is speaking, would you not have 
scouted it as the language of an enthusiast ? Yet it is but six years ago. 
Tn this age the world very soon becomes accustomed to marvels; it does 
not wonder long — not even the proverbial nine days. I believe if to- 
morrow you found a man comfortably flying from the top of this building 
to the end of the pier, and alighting there without injury, it might attract 
spectators for about a week to see a daily repetition of the flight, and at 
the end of that time they would pay no more attention to it than if they 
had been in the habit of seeing men fly ever since they were bom. — Sir 
F BramutclL 

M. COLLADON, OF GENEVA, who has given considerable atten- 
tion to the phenomena of thunderstorms, states^ in a recent note to the 
Paris Academy of I^c^ences, that the present year has been exceptionally 
prolific in thunderstorms, He calls attention to the fact that, in 1S68, 
there were also an unusual number of thunderstorms. In the present year 
he says that the number of lightning strokes, if we may so call them, 
which occasioned deaths and fires, far exceeded the average of the last 
twelve years in a portion of Europe, and Switzerland in particular He 
thinks that physicists and metcrologists ought in the cause of humanity to 
make it a duty to point out, whenever possible, the local causes which ap- 
pear to them to have been the occasion of a fire caused by a lightning 
stroke, and to insist on such elementary precautions as might have pre- 
vented such a disaster. He then cites one or two remarkable instances of 
fires caused by lightning, and the probable reasons why the buildinj: was 
stnick. Tn one case, on the 1 5th August last, at I A. M,, a farm building 
was struck at Bourdigny, in the Canton of Geneva, and entirely destroyed: 
a second flash struck a poplar about eighty metres distant, while a third 
struck a vine a little further off. Only a short interval separated these 
flashes. He gives a drawing of the farm building in section. From this 
it appears that the lightning must have struck the iron roof, run down an 
iron slay rod inside the building, and then, finding no other conductor 
handy, jumped across to a large cistern of water, which was in connection 
with the earth \tj its supply pipes. In jumping across this distance the 
lightning fired the building. A portion of the flash, however, appears to 
have entered an iron wire stretching from this building to another, and to 
have killed a watch dog who was attached to this horizontal wire by a 
vertical wire and pulley, allowing him to run backwards and forwards 
across the yard. M. Colladon points out that had there been a continu- 
ous conductor from roof to earth, this building would have been saved. 
He remarks thai metal is much in vogue now for building purposes, and 
that many houses and farm buildings arc provided with cisterns of water, and 
arc in much the same case as the building destroyed at Bourdigny, He 
recommends the erection of a continuous conductor, in order that light- 
ning may go to earth instead of burning our houses about our ears. This 
advice has been given many times before, but how little it has been heeded 
is shown by our daily press every succeeding Summer. — Londoa EUctndoH, 



VEUetriden relates the following : One of the most eminent 

and old-established firms who supply incandescent lamps had lately ful- 
filled an order for a certain number of lamps, specified to be of twenty 
candle power at forty-five volts. They received, three days after de- 
spatching the goods, the following memorandum: *'Wc have receiTed 
your lamps as per invoice, together with the supports, but wc were un- 
able to find amongst the goods consigned the forty-five volts invoiced with 
the lamps . "' 



TO THE PUBLIC. 



Office of \ 

Tee ELttCTRic Gas LiGHTiitG Co., > 

45 Milk Street, ) 

Boston, Mass., Oct. 25, 1883. 

NOTICE is hereby given that the contract heretofore existing between 
this company and The Electrical Supply Company of Ansonia, 
Conn,, whereby the latter was licensed to manufacture and sell electric 
GAS LIGHTING APPARATUS, Under the patents owned by the former, was 
canceled by this company on the 20th day of September^ 1883, for non- 
fulfillment and \aolation of its terms, conditions and covenants, on the 
part of said Electrical Supply Company. 

Any manufacture or sale of said apparatus by said Electrical Supply 
Company, since the cancellation of said contract, is an infringement of the 
patents, and in violation of the rights of this company, and all parties who 
shall sell, purchase or use said apparatus, thus manufactured, will be held 
responsible. We have perfected arrangements for the prompt construc- 
tion of the apparatus by manufacturing electricians who have had ex- 
tended practical experience in this line of work» thus insuring the produc- 
tion of properly made and perfect working burners, which we shall supply 
to our agents and patrons in full confidence that they will give entire 
satisfaction. 

We regret the interruption and delay which has been occasiotied by 
the action of The Electrical Supply Company, but its failure to famish 
the apparatus according to contract, and the small amount which it did 
furnish while said contract was in force, was so defective in construction 
and inferior in quality, that it became our imperative duty to ourselves and 
our patrons, to exercise our right to terminate the contract for breach of 
its conditions. The Electric Gas Lighting Co., 

by Louis W. Bumbam, President ^ Business Manager. 



BUSINESS NOTICES. 



BINDERS FOR THE ELKCTRJCIAW. 



COMMON-SENSE Binders, of suitable size for one vdtime, price 
one dollar £ach, postage paid. 

WlLUAMS & Co., 
115 Nassau Street, New York 



THE success with which the *' Stevens Patent Top ConUct " Tele- 
graph Key is meeting, has enabled the *' Standard Electrical 
Works." Cincinnati. O , to reduce the price to $3, 50, making them the 
cheapest key in use, considering its several points of jtUperiority, beauty 
and durability. The top amtuci obviates the solid jarring common to 
all other key^ rUinr it a flexible, easy action, which prevt*ntt: ffw T%iriti* 
nums frum ' ni renders sticking impossible* Tm: rn 

find them its the hand will never tire and become a irom 

overwork. 



Elgin, IlL, Oct 17, 18S3. 
WiUiatfu 6* C0, . PuhHshers of The EUctridan, 

115 Nassau Street, New York. 

GENTS— Herewith find draft as per your statement, October 1st, for 
advertising. We consider The Electrician the best medium of 
several with which we advertise. We arc now Blling a cash order of $60 
which originally came from our advertisement in your paper ia a foneign 
country. Wishing you success, t am 

YoUES truly, 

W1J.UAM Hubbard, 

for Elgin Tdepbotke Co* 



TJtE ELMCTRICIAN. 



353 



IMPORTANT Patent Suns. — IraixMUm suits have be<in entered 
m the United States District Court by A L. Bogart, of No. 23 
Unioti Square, ag^alnst Nfitchell. Vance & Co,; Chas. 11. Hinds; Smitti, 
Bridge 4^ Co. ; The Electrical Supply Co . and others. They are suits 
in equity for infringements of patents held by complainant, covering a 
frictional electric machine and electric gas burners, used in the lighting of 
gas jets in muliipU, as well as every variety of apparatus and burners now 
in general use for lighting gas jets sini^ly by electricity. If these patents 
are held to be valid, it will give the complainant a monopoly of the manu- 
facture of these popular and valuable appliances in the united States. 



E4& F, N, Sl*ON have just issued a biographical sketch of PhiUpp 
^ Rets, inventor of the telephone; witli documentary testimony, 
transfalions of the original papers of the inventor and contemporary pub- 
lications. The volume is compiled by Sylvanus P. Thompson, Professor 
of Ejtperimcntal Physics tn University College, Bristol ^ who says in con- 
cluding the sketch ** If mere mechanical imperfections do not make an 
invention any the less a true invention, it would be dishonest to deny to 
Phllipp Reis the honor of the invention, of which he openly stated the 
successes and the imperfections." The volume is illustrated by explana- 
tory engravings showing the original Rcis telephones with all their 
details of construction. Copies of above, price $3.00, as well as any of 
the latest books on electricity, can be obtained at 35 Murray Street, New 
\'ofk, or will be sent free by mail on receipt of price. 



REViFAVS. 



ELECTRICITY in TiiEOkv anu Practice, or The Elements of 
Elkcirk ALENiiiNKKKiN*;; by Lieut. Bradley A. Fiske, U, S. N , 
D. \an Nostrand. 265 pp. ^vo. i So illustrations 

The design of tills book is entirely novel. Lieut Fiske has got out 
of the rut in which so many have been laboring, and has shown that it is 
possible for a writer on electricity, to combine theory and practice, and he 
has also shown by his clear explanations, that the theory of electricity, as 
applied to its practice, is not very ttiflicuH to understand. 

His book is so arranged that a [Kirson wholly ignorant of the subject, 
can go step by step, from the most simple laws and applications, to the 
most intricate and complicatetl ones, *>o that he c^n then grasp the action 
and principle of any electrical machine or other mechanism by simply apply- 
ing the principles there explained, The subjects of cleetriea! units, electrical 
work, electrical horse-power, etc. . which seem so abstruse and intangible 
to many, are here shown to tic only simple matters of common sense; anrl 
the action of dynamos, motors, and other apparatus, is lucidly explained. 
The illusLfations are numerous and comprehensive, and the style is so 
perspicuous that the effort of grasping the subject is reduced to a 
minimum. 

Yet, though the book is intended mainly as a help to practical men 
and others, who desire to get a clear idea \A the principles of electrical 
engineering, as well as its dry details, we think there are few advanced 
electricians who would not be interested and benelited by a perusal of 
some of the chapters, notably those on ' * The Electric Distribution of 
Power." and ** Electric Railways." 

Tr> all who wish lt> inform themselves thoroughly upon the latest devel- 
opment of electrical engineering, we heartily recommend this admi^at:^le 
book. 



ELECTRICAL Mkasukement, anu ihe Galvanometer; Its Con- 
struction and Uses; by T- D, Lockwood. t2mo. 137 pp. J- 
H. Bunnell & Co., New York. 

This book is a desirable cotitnbution to the growing mimber of works 
devoted to electricity, and is of especial value to those engaged in the 
practical applications of electricity. The subject is treated in a clear and 
concise manner, giving directions and rules for measurements by means 
of galvanometer and rheostat, without using any algebra. 

The higher mathematics have their use in considering the pnjblems of 
the inonc abstruse portions of electrical science, but we fully agree with 
the author in omitting them from a work designed for a guide in practi- 
cal use. 

The author calls attention to the fact that the applications of electricity 
form the only instance in modem construction, where careful measure- 
ments are not undertaken in designing any work. Accidents and luck 
form the history of early lines of telegraphy. The line constructed of 
wires of various gauge and quality; batteries either too large or too small; 
the relays of various resistances; and the whole plant forming a continuous 
disregard of fitness of means to ends. 

The results of added experience, obtained by careful work under the 
guidance of books covering the field occupietl by this manual, is reducing 
this empiricism, which has been in vogue in the applications^ of electricity. 

This work occupies a different field from other books devoted lo the 
subject of testing, and it is to be commcndeil to all who have occasion to 
make electrical measurements. 



SJOITCT 



iLESriliiL ME k SURE MEN f 

The Galvanomeier and lis Uses. 

By T. D. LOCK WOOD. 

144 poffcs], hatid^ijitiely Itourul, larj^t* cleikr type, aii*l fully HhiHtrata*:! with 
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d. H. BUNNELL & 60., 112 Liberty St., New York. 

TO WHIJUI ALL aUDiaRS SKOIiLD BE .<«ENT. 



Holmes, Booth & Ha yd ens. 

MANUFACTURERS OF 

SHEET BRASS, BRASS WIRE, RODS and TUBING, COPPER RIVETS and^BURS. 

Pure Lake Superior Copper Wire 



* fii ilEEffiiCSt 



*= 
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t ANDi- 



Patent 



M 



K K'' Insulated Copper and Iron Wire* 

The Iron is Specially adapted for Tcleptiotie Uwe. 



No. 49 CHAMBERS ST., 

NEW YORK. 



No. SOe COMMERCE ST., 

PHILADELPHtA, 
Worki} at WaterUiiry, Couu. 



No. 18 FEDERAL ST., 

BOSTON. 
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WVa. L. ALLISON, BOOKSELiLER, 

101 FULTON and 6 CHURCH STS., New York. 

(Formerly ol" Tribune Biiildlit^.) 

Catalogue of Standard Works in History. Biography, Electrical Science. &c.. 

S£NT POST-PAID ON RECEIPT OF PRICE. 

RetnJt bj Money Order, Check, or Rejfistered Letter to i\m aljove address. S**t*i uf Fkx^ka at tlie following reduced pricGS will tie 

sent Liy Exprt*SH lU tlie buyer's exjieiiHe. 

CftArli^it Knl|(ht*M Popular HUiory of ISq^ land. Th»» only c'ott»j»lctr 
fttandartl History of En^^UuuJ. t*tpular Kdiimft, 4 roJumm; l»mo; llliwtratetl , 
printetl on kikhI paper, nt^tlr AaU nlr^.^v^f^f botind; cloth; price, |;>oc{t^p»l4, 



Dl(^k«iiii, Ctiarl««. Complete* Workji, N<.^w compauloti editjt>u+ larji:t\ sninll 
piCA faoi*fl ty|w, IHO IJltiAtrationA hy CmilCHhaDk nnd other artintH. In 15 lunci' 
lifimi. volumt»«, coutAlniue over \\\!OiA niiitwi. Pric^ rv*dtic'*'d fnnn f)^!.ri4» [ler 
wt, oloth Kilt, u> %Vl. Tlir »A\\\%> Mmmx iu lialf calf, extrn., iitjr i<i*i hi Uik. 

Irrlnir* WMlilnictoa. Compl^ttf WcirkR. In IS Tolfi, o]<itti, i?llt^ net^ $lS.fi(i 
^' ** ** brtlf calf, I'.xrni, $25 



TliiM^kenhf, Wm. M. 
S«^otl» Sir WttJt«r. 
Ktlol, Geo. 



tlluatrat«l wlltlmj. In 11 vols., cloth. (?ilt, f to 

half calf, *^5ctra, f«l. 
Wareriey Novels. It voK, cUith* eiftra. Uliw $1* 
•* »♦ " ** ■• ** lift, 

e(>mi»l«te Work)}. In 8 vola., cloth, j;i1t, ftf. 

Juilf t^alf. extra, f 13 

A1.LI80N*8 STANDARD LIBRABY OF HISTORY. 

itrote'n HUt4>ry of Qre««e.-A hb*tor\- of <!! i .1 to 

tlHi fliMw* uf till* j^fntTHtion contt^n^Kimr^ Bv 

<itM>r>jr (ir(*l>'. 4 voIk. ^ovt*r %:*li> p»«w, Urfvi y^Mj 

S:j; ImJf RiiHsln. jKrjii tup, $6. 
Or««n*fl I^rfirtir History of the ISn^llsh People. *2 voirt over 1 ..150 pa4c««* 

brrvier; pnof. post ')kakl, cloth, |1.50; hnlf HuHsia, ^\\i lop, $3; half calf, 1^ 
Hlstorj of the Frencti R«volotloTi. By ThomOA Carlylp. Untfonii with 

tilt* abirt**; cloth; prk^e, p4T«t-paJiI, TSc,; Half Rtis»1a, gilt top, fl.as. 
ll^rocflt Hero Wor^hlpt Anil the Heroic In History* By Thonias ("^rlyl?. 

Pr1<N*, po«l'pHi4l,clotli. Tik' : Imlf HiUi.HtA, jfilt lop, $h 
Reuktnlfleences of Thoiuan C*arljr|«t. I'riee^ po«t-pald, dotli, 5iic ; tutlf 

Riiatiia^jdUtcip, |L 
I^fC«ncls of the P»trliirchs nn<l PropheU, By S, BarfuR-Gouta. Hutli; 

pri«-'^, post (Mtiil, 75c. 
Go«itlifl!*ji WI1h«liik MeUt4»r. Translaf*<1 by Thomas CaHyle, Clotli, lar^e 

liifjTio, pritv^ jM»st pfti*j, 7S<-'. 
D'Aubtfl^ne'jt History uf the K«furiti»tloti. Cntiip1f«l'4\ l«nr(^c^ niynl 

quarto; HfuHv ftW paj^^s; 'JIU 11 tu.st ratio its *»ri wmal ami ist****!. Tkf Jitu\-it 

rditton tit tJie ttHtrltt, Cloth «*xtra; pritt^ posd-paid, $-H,(Jl>; full moniccii, 

ifiie. $«. 
HlliiKttii'ftGl1»bon's Kome. History of tho Drcline and Pall of th(> Roinau 

Kiupln>. By Eijwani Gibbon, A new erJition. with the noUm of H, M. mil 

luiiH, and a very full iiirlex. In flvt» volurrii^, l»tlllr)rt^olJ* trp»^. Pricf |>Hr set, 

i-Kith, 12.50; half Ruf^la, ^itt top, H 
UiAtiitf's History of Engl4M»d« Six TOliimea. $6; half i:&lf, f 12. 
ProUH»rt*s CUronlcIeH, Chronfolfla of Bng'lantL, France, Hpalii, and thiH ad^ 

iiiniUK^ oountrics- By 8h' Jolm Frotasarl With Introductory assay by Rev. 

John fjtird, and 116 illutttmtk^njt. Brevier type. Imperial octavo. I¥kse. 

pi mt paid, clt*th, extra *fllt, ifih t^dges, $iM. 
Aiii«*rlcan Patri< t^-r^r " . • - .- - ^.. ....,, ... i . ,., -,.,»fyf the found - 

fi*», liuil<lt*rH, liii I lu'c, Auil ITulty, 

an found In thfit 

t»J*|*(><lltl'*iiJi t*t ihf i\ninii\ o[ i,ii>4ki iinunu 

Bn^vler typ*'. i*rice, ptH^t paid, linlf Kutii^a 



iliU 

IIIari»ulay*s HUtor>' of Eiif^Iand, fmni the Accession i«l Bv 

Thomas Bahin»;ti>n Macauljiy. This la a uew eilitiou of * *w" 

wtanduril nork i»ritri.-.t f!'..rii iMHv f'l.'.-ri-Mtv p*' platefs, and Is wj' - >( thf* 

beKt of tiki linWd, Tj *ol« ; I'Zmr, !»f pfiifi's 

**a**h; cIm ••ach; It^ther, fS.lK), Tho same 
edltiun, 1 ' M aUittr, gUt top, f^LOi). 



3 vols., tftmo, cloth, t^.as ; half Rusala^fpUt 
4 Tols., 13ino, cloih, extra, §1,(10; Bvo, iilirary 



liA> ^MiftraltH; 



Send for Descriptive Catalogue. Address, WM. 1. AlUSON, Nos. 191 Fulton and 6 Churcli Sts. 



THE NOTEMAN 

Hotarj Engine and Pump Co., 

TOZ.EBO, Oblo. 




(rttm Uie Ornt 
n. rue u\«'njiri»iv of the rr*h«lllon. 
tii^a, ifilt tr>p. f 1, Al*:» lit>HsIn^i^* Enil- 
l.ilh, fl; half RiiM«ia. $\ W 



M iM-anlajr*s Eaaftys and Poems. 

tjij». f-VtK). 

K4»llin*4i Ancient History. 

ediUoii. ijilt top, $0,0<J. 
Ptulwrch*fl l.l»e» of iUnstrlous Men. With a Ufe of PliiUin^-h, trausliite*! 

frt>m Um^ Oi-e<'k by John l)r)'d^n and others. ilvol»-,Hv«, |,tilPf» pa^Kv*<, cloUi. 

id It top. 1-1. fiU. 
Schmits*s Ancient History. Clotli, 13mo, $1 Otf. 
Chambers* Eniplinh Idteratnre. 4 vols., half Rusala, «rUt lop. $4. 00. 
Tj»lue*s English IJterutnre. 1 vol., 12mo, cloth, KiR. fl 0^* ; half Kii»**u, 

Yonjpe, Charlotte M, KUtories of EncrUind, France, Oemianv. Oreece, Koini% 

etc., etc. i'loth, giit, 6 voh«.. per vol., f 1 .00. 
Cnveodlsh on Whtst, Colonel plates, 1 vol., 19mo, flJiO. 

Scott's Beautiful Homes. aW illustration -^ i * i)(l , 

Bonyon, John, Stdt*ct Work^ 100 ilhist. d quarto, t»*«» , 

t>i>H^ H40 jmiffii, t'Xtru cloth. $3jO, jhwl-puii! It eU|t«'.«*i fttW. 

ll'AubiirneN History of the Reformation, 'iUt> dtiistmtiona, anil 3 •»l«4^nt 

Mt+fl ♦'fi(trnivl»iK>i, royal quarto, StR> paires. clitth,cittni. $.1,110 
»l<»Mephus* Wttrica, Roval quart^i, 1.145 pa*;**. Italf RusHia, |1!,50 ; shee|». 8vo, 

lllu«trat*vl, $4 OU, 
Riitto*s CyclopitHlIn of Rlbllcnl t.lteratnre. ^ voK, «vo, dlnstmtied, clolh. 

jMist-piiid, pi-r *i»-t, $2.50 ; hiilf Ru^tsia, IS-AU, 
Young's Coneordnnce to the Bible. 1 vol , It^i, 1,UK) |MMCi». liittf Rusala. 

Coueordaiice, Greek, Kngltith, Cloth, jfilt, $iM, 

Smith's or Hoblnson'a Bible Dictionary. I vol., l^tao, postpoia.f 1.00 

Shakespeare's Dnunatla Woriuu Royal 8vo. rule border* I, (HO ImMC^ titaln 

cloth. %WM ; cloth, eictra gilt, $2 50 ; Rheep, $i.50. 
Acme Blo^raphj-rirsi Series, Twelve books hi on© volume forleat dtau 

iMdf t!i+* pnce formerly charged for each f*e|wraMy. Price, half Russia, gilt 



toj». f IIM) 

I, I' ■ 



Fn^derick the Great —Macaulay. 

U- RilwTt HuruH t'arlyh*. 
m. Mahiuot'L itiblK»ri 
IV. Martin Luther— Htinsen. 

V. Mary Oueen of Sct»t«-Lamartlne, 
VI. Joan oT Arr MIchelet. 



VII. IJ 

VUl ^ 

IX < 

X, \Vllil;Oii I'l- 

XI. t'ohi tubus— I 
XII Virtoria Ci-l. 



.|H* 



The Knglne fi»r Rlectrtc 

i,iCht Gcncratofw. 
Kols<rh'f^». Ii}jht rutiiihiir, 

liijcli ipeed, ittiif<»mi 

ttJOtlon. 
Two Ut twenty liofSB- 

power. 
Rsper tally sdspte<1 to pri^ 

vate pfauits. where »{Hice 

U limited^ 



JSAZiCH. 80 JFohu St., New Tork 



Telegrrapli and Electrical 
SUPPI.IES 

HiMllcst Halt^niH, tll^ t jitor.«' MMthd.i. Rxperl* 
mental Work, and rim^ It.vh-^ ointirttnt- Send for 
Cfttslotfue r. E, JaMEM A HRO, «'laetliM«tl. Ou 

It i« Vin|iMrt«ut to Ua Ulht )uu tOLQlU-li ihji- |i»{».r, 

The Electric Storage and Light Co., 

Orffanlzefl under I^aws of Mn^sitehiiMettfif 
own th© Patents for 



— : OR :— 

Electrical Energy AccumulatorSt 

— :For:— 
Massachusetts, Bhode Island^ and Coimectlcot. 



Offlcet 95 Millc St., Boston, Mase. 



TEE ELECTRICIAN. 



ON TRIAL 

liirri o«Mnr«ik, SpikI fur r-Jrrul 



for Ih«' ciin^ of 
K h <* u m nttMnif 
N<*EirAlvln fuwi 

H*»nfl for cJrculnr, 



I IMPROVED I 

Screw Machines' 

OF EXTRA STRENGTH AND POWEB, | 

I OF A SUPERIOR OESIGN AND FINISHJ 



TOWERS ^^-^ MASTS 

•>FeR ELECTRIC m6piF^.<- 

Any Helgrbt from 50 to 300 Feet. 

PRICES FROM $8&.00 UPWARDS. 



Wii^R^ 



J 5 



ELECTBICITY 

IS 

Tlieory and Practice, 

Oft 

TltB Elements of Electrical EDgineeriDg. 

A clear expli& nation of the »cleiitlfle priacl- 

plea and th« ura«iical appil- 

eatlooK of ISlectrlcUx. 

BT 



lMieutJRilDLEVII.FISKE,U.S, 



Sto. Cloth, 180 Illufitrailun*. Prfee 92.00. 



CorrespoQclence Bolieited, 



GBOEGE S. BOWEN, - IMIN, lU, 



WICACO 

Screw and Machine GoJ 

712 Cfwrru St,, Philu,, Fa. 



D, VAN NOSTEAND, PmbUfiher. 
23 Murray & 27 Warren Sfs., NEW YORK. 

Oonipk*ti? CnUilojjue of Electrical Booka will be 
Bflut to ftny mhltv-ss oo application. 



^EQOITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York. 



(On 4% p«r c«nt, Baaifi,) 

Assets, - $48,025,751 
LiabUltiesi, 37,367,076 



Siinilus, * $10,659,675 



JANUARY 1, 1883. 

(On -I per cent. B»«l*.) 
Assets, - $48,025,751 
Liabilities, 39,040,454 

Surplus, 



€HUR€II*B PATENT IfttPROVBD 

MUher Might or ZefU 



BIONTaOMERY & CO., 
Importers of Stubs* Files f Tools S Steel, 

OI0S1T8WX88 FILES. CES8T£&)UH'S TAPIS, BUZJB, *D. 
Ho«9a SbM MAffnota. Hubert's Frenah Smnr F»p«r« 

WH. BKITH 4 BOSS' CELEBEATBB KUBIO WISE. 
105 Fiilton Street, N. Y. 

GEO, W. MONTGOMERY. GEO. W. CHURCH. 



$8,076,206 



Ratio of Surplus to Liabilities of the leading life inBuranoe 
oompanies on a four per ceot. basis i 

EQtnTABLE .$48,025,751 $39J14l*,45^l $8,070,296 20.21 

New York 50,800,3iWi 4:i,700, 1 83 7,040, 21 3 UM 

MuTUiX, N. Y 97,961,817 9a,349,&03 4,011,414 4.94 



The amount of New Business transacted in 1882 by the 
Efiuitable Life Assurance Society exceeded the largest buaineafl 
ever don© by any company in one year. 



INDISPUTABLE INSURiLirCE 



Burke, Fraser & Oonnett, 

Solicitors of Patents 

10 Spruce Street, New York. 



J 



Careful and Thorough Work at Reasonable Prices. PerBonal 
attention of the firm to all business. 

ELECTRICAL INVENTIONS A SPECIALTY. 

Foreign Pat^^nts procured. Opinions given on questions of va- 
lidity and infringement. Our Quarterly Circular, •• Paten tj^ 
on Inventious," i^ill be sent to any one desiring it. 



PROMPT PAYMENT OF CLAIMS. 

Th© £quita1ile having declared its policies, over three 
years in force to l>e luclispiitable, will pay ail such indisput- 
able policies at maturity, without rebate of interest, immediately 
after the receipt at the Society*8 office in New York, of sjilisfnc-j 
tory proofs of death, together with a valid and satisfactory dis- 
charge from the parties in interest i 

HENRT B* H7D£, Px-eBldent. 

JAMES W, ALEXANOER, f st Vlce-Pres. I 

•AANUEL BORROWE, 2d Vtce^Pres. 

WILLIAM ALEXANDER, aecreti;:ry. 

I^e Tuburance Agents desiring to connect themflelves with 
Tbr Equitable Life Assubai^ce Society in which they will 
enjoy the greatest facilities for transacting buBiness, may oom- 
XQUmcato with tho officers at 120 Broadway, New York* 



^^: 



TiLsil. 



"^t 



^"^^^JShZ^Pci 



Photo' 
iRiiiftfPUleE 

Ceptct of Llll« 

I Aj^Kf ft Mtdd 



^^^ 



«a«»if 



Vi 



fnervi^LirniSl 
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THE BLEOTBICTAK 



PATENTS FOR SEPTEMBER AMD OCTOBER. 1888. 



886,078 
885.451 
a8&»443 
»55,715 

S85J14 

28^^7ufl 
JiKi»71U 
i«&,«70 

»&,07U 



386^100 

SA158 
a»6*e&7 

«8a,77» 
]ttkl,086 

280,098 
«WS,t44 

je8fi,8a9 

)£8&,858 
8S5,044 
»s5,tf07 
98e,l(y7 



186,181 
Sa6t8V7 
1)86,^98 

2N0,4U 

tf>^<!,4l5 
a»5.ai5 

aw,4^5 

286,4:^7 
3ft6,2T4 



SEPTEMBER S5th. 

Slectrtc Apparntus Regntittor. C. J, Van Depmle, Chicago, IJ]. 
AJociric Lignttug Svstfiin. M. G. Fsinjifr, Newport^ R I. 
^!ccf nc Muchine, Dynamo. C. K Bull, rhilad^^lphtn, F», 
T Mackiae, DjnuuDO. C. £. Ball, Philadelphia, Pa. 

Mttchme^ Dviuido. R, J SL*sehy, New York, N. Y. 
Machiiii^, Amitaturc for Dynamo, C. F, Brneb, Cleveland, Ohio, 
KJrcnu- M«tchinor', I>evic0 for Adjuring llic llruahei) of Dynamo. C.J. 

Vai) Ikipi^te, CbicAgo, \\\. 
Electric Motor*, Armature for. C. B- Ball, PhUadelnhU. Pa. 
Giii» Lighting Burner, llleclric. 1). KonsacaQ, New York^ N> Y. 
Ida Dialing Lkctrlc Conduclon». 3Aiichiue for. B, O. Phillipe, Waterbtiryt 

Coun. 
toialatmg Electrical Condoctora. H, O. Phllltps, Waterbory. Conn. 
Lamp, tltctrlc. K. We*toh, fieuark, N. J. 
Lamp, Klecmc-arc. J. B. Tibbit^ Hof>*iic, N. Y. 
Lamp. £iec(ric-urc. £. Wtiatou. Newark^ rJ. J, 
Kaiiway Kallis, Klectrical Counecilon for, W. W. Le Grande, LonisTlllei 

Ky. 
Secondary Bitrteriee. Apparaioe for Charing and Dbcharglng. S. Woa- 

lon, Me walk. N. J, 
Secondary Batiery. C. J. Van Dipodr, OiJcnrn. Til. 
Tehj;i»|jh I^inting. JL Vai* llotvtnl T»eltj, K. J. 

T«!tjfr«pb Priutiijg. 11. VjiulimvM. .t>cth,N, J. 

Tfkpbiine KxchuJitre^, Diiplictiie S^s lor. G. H. Phelpfl, Jr., 

brrmklyti. W. Y, 
Tolt'tbtrnioujetcr, C. L, Claxkc, Xew York» N. Y. 
TtienuoeUi. £iectric4il. F. H. l^ntlas, and J. A. TUdeUi Boatoo, HftM. 

OCTOBER 2d. 

£ie€trlc Alann», Portable Circnit Clo««r for, A. Wliwall, CInclnnall, 

Ohio. 
Electric Circuit Channer, Automatic. C. J. Van Depoelc, Chkii^, 111. 
Eb'» ric < ut «)ff. J A. Tnpptjr, 8aJt Lake Oil y. Utah. 
E r. C J. Van I)e(jO(?kS Cbkaj^o, III, 

i: - h. W. Adan^fr, 8t. Lould^Mo. 

EIl Luliiclor for Oil Tank*. H. W, Spang, Reading, Ptt. 

£iLi:iuc.tiJ or tJulvjuilc Curreuia to Bvda, Couches, etc ]L 8tU well, New 

York, N Y. 
In^iiiated Uleciric Conductor. T. J. Hayall, Reading, Maaa. 
Inirulatiou of Wlrut for Tiilegrnph Lioea. T. J. Mayall, Heading, Maat. 
I4imjj, fiU'cUic C\ J. Van l>epoelu, Chicago, 111. 
Liirup, Ell . in. nrr R R Moffait, Brooklyn, N. Y, 
Ijiiufi, :! C, J. Van Depo«Ve»ChlC4igo, III. 

Lainp^ I Mjandi^ceot Electric. O. V. BuriJett, Wubnm, Maai. 

Ma^ucT iiinut.r M s. rciuiv I ud iunapol La. Ind. 

Maitrr^ wYork, N.y. 

MMtm vYork, N. Y, 

HaiJwu:*, A- ,. - -- , — . - icago, ill. 

Railway hiKJiiiJ, AuLojj»Mti4. Ek'cLnc^. D, 11 Applegate, Red Bank. K. J. 
Secondary Bailery, Plani^'*. 8. L. Fox, London. England. 
Telegraphic Bepeater. W. B. Atbeani, Philadelphia, Pa. 

OCTOBER 0th, 

Clock, Secondary Electric- A. S. Craini, Newark, N. J. 

Electric tonducior Poet. J. A. be^ llii, Philadtlpbia. Pa. 

El e^.- trie Ofueratoni, ]Maklng Elemunt* for Thermal. O. Fracch, Ole¥«- 

iand. Ohio. 
Electric Machine, Dynamo, G, W. Fuller, Norwich, Conn. 
Elw'Trfr Marhtfti", Dvufimo. G, W. Fuller, Norwich, Cofifi. 
K ■ ■ ... 8. F. Van Choatt , New York. N. Y. 

L ■<^. S, F. Van L'Loaie, New York, N, Y. 

!• 1 'ire for Dyuamo, U. W. Puller, Norwich Conn. 

K ire for Dynamo, T. Wolcotl, New York, N. Y. 

Y ling l^hunt Dynamo. R il. Matber, Wiudsor, 



1, W bill? water, Wife. 

\nin for, J. V, Hirlcy, Cincinnati, Ohio. 



lr<ni. 



p. B, iviany. New York. N, Y. 



P, 11. 1 
• «t- P. B. i 
P. B. » 

R n. 1 

p. B. I 

P. B- i 



' nt 



38C.35iJ 
2a6,4«l 

28l1,4ff7 



Ohio, 

ElfcTn'p] 



fur ^etouOEirv j^iirierle«, Foruiuiij. 
n'ing Bath and Salt*, Produclnfir an. 



York, N. Y 
York, N. Y. 
York, N. Y. 
York, N. Y. 
York, N. Y. 
^ York, N. Y. 
c\ J:<. Brueb, Cleveland^ 

W. H. William*, Cincin- 



Pu. 



2Sli.n.^ T. 



880,^78 



l::icctrlc. T. H. Parker, Boston, Ma««. 

retric Conductors, II. O. Pbilllpfi, Watorbuiy, Conn. 

:ii:a; Sti.hil. J. H. Vail, >"■ ' V ' M. Y. 

111! i: tjtriciiy. J siindy Spring. Md, 

;u^[v"-.v.". P. B. Delaii> • ■ i-., N. Y. 
K ti, Dtiany. New Y<'rk, N V. 
i Hi pi ex. 1'. B. Del any, New I'ork^ N. 1l. 
H'port and Switch, Adju«table. G. A. WUklotf, Ftliiltdelpbla, 

OCTOBER 16th. 

rry,Cortland^N.Y. 
iiien, Maaa, 

. Mai-. 11:^'. 

\i>imratiit* fi -, Prance. 

; fyuamo. E i. 

fur Controiliiij; llie <. urrtrii in Eli-ttilciti SyAtome. M 

luce. 

lit. J. F. Martin, ChJcMi?... Ill, 

fjt. J. F, Martin 

iiiT. ,L F. Manii 

iribiiter for. J. I , III. 

ribntiri^' Box f r J. F. Majiiu, Ltiicago, 111, 
! •irgrauud DisfTJbtit<rr for, J. F. Martin, Chicago, III. 

], r, T. b. Ri-cd. Urid^^eport. Conn. 

EJcgU<h> uiugutLc Alarm. A. Wiiiiwull, ului luuali, Ohio. 
Skctro-oiagnetic Motor, S. F, Van Cboate, New York, N. T* 
»MI1«OT« I'^At^, 8. S* Uq% Taitytawu. K. Y. 



886,«0I» Galvanic Battery. A. Maid, Hah way, N, J. 

2R6,6pil Insnlator, AroiT-»t!c and Electric. W. J, Bowen^ Horwatli, Ohio. 

«b6,SWrt Inpuh.f ■' 1 Wire. J, F. Martin, Chirajuo, 111. 

2W1,03: iiifulM ilWirc. J. K. JMarrln, ChJcugo, DL 

»e,SH4 Imulni Miergronnd Electric Ciiisdnctora. J F. Martin. Chf 

cago. ill. 
28C.W7 Insolator for Undergrotuid Electric Conductoni. J. F. Martin, Chi 

cago. 111. 
86,M1 Insulaior for Electric Wire*, CoopUng for Tubnlar. J. F, Martin, Cbi 

eugo, m. 
280,948 In*oJiitor« for Electric Wlroa In Underground Conduit* J.F.Martin. 

Chicago, 111. 
2Se,92S Lamp. Kectrie-arc. D. J. Hanas, T. E. McNainara, J. 8. Ktrbe, Cincln- 

natL Ohio. 

286.916 Lamp, incaTidej^cenC Electric. B. G. FitE-Geruid, Blxton, Conntj of \ 

rt*y, England. 
986,g5S Lamp, Vol mi cart- O A Mof eP, Nfw York N. Y. 
286,9*8 Non conduct; ' v t- ill, Philadelphia, Pa. 

880.917 Relay or Kl^ > A. C. Fraiser, Brooklyn, N. 
280,985 Steam Engit! -uibinod. L. G. Woolley, "^ 

ton, Ohio. 
880,698 Telegraph Cnble. W. T. Heoley, Plalstow, County of Eater, England. 
«l6v8G7 Telegraph. Duplex. B. Thompf^r^n, Bnffalf^. N Y- 
880.977 Te I et;raph. Printing. H. " : ": .^jibeth, N. J, 

aH6,f»r Telegraph, Printing. A Y. 

980,055 TeJt graph Relay. iM. J. • Md. 

3880,1(61 Telepaph WlreP, Lftyint Hwiergronuu. F. M, Speod, W*alJa Walla^ 

Wuf-hingiou Territory. 
280,7^7 Tnlribone. G. R hbcpherd, Hartford, Coon, 
38<],i \*me, Aconitic. B. N. Botta, Paso Roblef, Gal. 

881' c>ne Exchange Syitem. Q. F. Dnrant. 8L Lonla, Mo. 

«W),- Lione Receiver. H. B. Walte, New York, N. Y. 

«8ft,fi7fl J% U I'tiooe ReceiTcr. H. R Walfe, New York, N. Y. 
886,923 Teh phone Tranimitter. C. D, Haakins, New York. N, Y. 
280,577 Telephone!, Apparatna for Con nterba land nx* DiatnrbanCM In. A. Bem- 

fitein, Boatoo, Ma««. 

OCTOBER 23cL 

287,170 Cane, Btectric. A, &. A. Roovera,New York, N. Y. 

287,818 Carbon Filament*. App irataH for Treating. C. G. Perkins, New York. N, Y 

sW7,aS8 Electric Conductor. F. Jacob, Woolwich, County of Kent, Englana. 

287,}M7 Electric Correnti*. System of G«neratlng and Dlalriboting. O. J. VtkU 
Depoele. Cbic»i:o, iH, 

387,320 Electric Cut-ouf , Autumatic. C. O. Perkins, New York, N. Y, 

287.<m(i Electric LiKhtii.jf ^yatem* J. A. McCoy, Fall River, Masa. 

ttflM^ Electric Machine Kegnlator, Dynamo. C. J. Van I>epoe]«, Chicago^ HI. 

287,345 Electric MachintJ?, Safety Switch for Dynamo. C. J. Van Bepoele, Chi- 
cago, IJI, 

3S7,322 Electric Switch and Cnt ont. C. 0. Perkina, New York, N, Y. 

^;87,300 Electric S lichboanl aod signaling Apparatue. T. W. Lane, Boston, 

8S7,287 Electric Wiret'. Gutter, Cnrbatone, and Sidewalk Conduit for. S. Clark. 

Cornwall. N.Y. 
:r87,aC7 Electric lYantmitter. 9. D. Field, Now York, N. Y. 
*>7,3 5 Incundetcenti*, Apparatus for Carbonizing. C. G. Perkinji, N«w York. 

N. Y. 
287^310 IncandeicentJ*» Apparatus for Carbonising. C. G. Perkins, New York. 

N. Y. 
237,317 Incandescent*, Apparatna for TreatiDg. C. G. Perkine, New York, N. Y*, 
«7t5a« Insulating Covermg for Telegraph Wirea^ MetaiUc E. Clark, Cornwall, 

287,846 Inmiiiiinp Material. C, J, Van Depoele, Chicago. Di. 

2*^,140 InpnlHtor. Etucfr c Wire. J. F Martin, Chirajjo, 111. 

287,007 La nap. K lee trie arc. J. B. Tlbbllt^. ^no^ic, N Y. 

t28;,8l9 1 ■'' f M . tr^c lncflndei*cenl. C. O. Perkin^, N» "^^ V- -i^^ V T. 

287,ti3 I *m Holder for In en n descent. V.Q\ v York. N. Y. 

•mM^ J vv^rk forMtcbiiniaiL T. Silver, >- Y, 

287,"i4i L.i .-K , i,. vtrode for Electricarc. C, J. Van Dci^..,^:., ...^tii;o. III. 

4^7,UH5 Phouoi^rttpli C. C. Reynolde. Prei*e*itl, Arizona. 

287,285 Ttietrraph and Trantmltter therefor, Printing. 8. D. Field, New York. 

N. TT 

28T.3titJ Telegraph, Printing. 8. D. Field. New Y'ork. N. Y 

2^,trt«i5 Tt'It^phone Llwe*. Mechanie^tn for Preventing Induced Currenta in. J- W. 

Bp ori., «r.r! N BouKfeMM, Chicago. Ill 

2»7,ni T.tep' r D, Dinwbnutjb, Eberly'sMlll, Pa. 

2^7,301 Tele]* T. W, Lane, Bottun, Maaa. 

287,356 Tekph — ^ 'L Anders, Boston, Mau. 



The be^^i i:^.i. i l.\G Id tbe world for £I^£€TR]C 
LIGUr Mtiflilnery la mitde by th« 

SHULT2 BELTING COMPANY, 

*7AMi:s GAHNI^TT, Mnnaf/er, 

No. 140 N. 34 St., PHIXJLDELPHIA, Pa. 

8eurt for Pric*? Li^t, or order u trial Belt, 



BUSINE SS ADDR ESSES. 

SaJut & Zahn, Manufactarert of Elaotrieal and Talegimph Inatrmmml^. 

Battery Suppiiea, lOS Liberty Street, New York. 
Bradford, G«, Solicitor of American and Foreif n Patonta, 10 i 18 Uobbnrd 

Block, oorner Waflhiaftun and Meridian Streeta, Indianapolia. Ind. * 
BvrtiAp, W* H., DaTia A Kiddar't Elaolrio Maohlnaa, 259 Weat 27tb 8tr««t, 
New York. 

P«aro« A Jonea, Teterrapb and EleetrieaJ Inatntme&ta and Snppliaa. 

M & 66 John Btreot, New York. 

Pride. Fral«isli A Kyle, Telegraph aii4 Telephone Line Conftnietort, 
S3A2SDey St., N. Y. 

Tbe Eleotrioal Asencjr, Jim is F. pArRicAir, Managtr, Goopar Union, 

New York City. 
Wensel, A. 0*, Eleotro-pLatei^-Gold, SUrer, Niekel, Oopper, Braai, ^., 
a Oentrv Btreel, New York* 
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^THE PARKEE QAS ENQINE.^ 

* 

Orders Received 






The Ucst Economical and 

Efficient Qas Engine 

Now in Use. 



m. 



A 



H 



Will be made In woh sixeB and 
aamben ae may be i^uiredL It i» 
eipeclaUy adaptted to producJn^ tbe 
electric current, either for electric 
motora, nioolx^ the electric ll£:bt, or 
charging storage batlerfea. 

It la Ignited bj the electric spark, 
by means of a small dyu&uio, run by 
the eJigtoe Itself, and Is ab8olut»o}y 
dangerleas, not even a nmtch beiii)^' 
required to %ht It. 

It can be run either wltJi ordiiuiry 
illtiminatinj? gas, or fuel gas. 

A four-horse workiog model can be 
seen In the Yonkv^rB Fuel Gas Workii, 

For further InforuublioD, pricieM, 
Ac, apply to the 



YONKERS MANVFACTITRING CO., Sole Builder for the United States, 

No. 3 NEPPERHAN STREET, Near the Depot, 
ToNKms, N. Y., August aoth. 1888. CHAS. E. SKINNER, Agrent. 



The Humboldt Library of Popular Science contains sucJi stand- 
ard works aa 
" Tlie Wonders of the Heavens/' by Flaicmarion. (illystrated.) 
** Man*8 Place in Nature," by Hdxley, ^illustrated), 
"Scientific Sophisios" (anti- Darwinian) by Hev, Da.WAlNWRiQHT, 
'* The Data of Ethics/* by Herbert Spbnoeb, 
** Oriental Religions," by Rev, Dr, Cairo, 
** Forms of Water," by Tynball, (illustrated). 



**The Origin of Nations/' by Prof. Eawlikson. 

" The Natui-alist on the River Amazons," by H. W, Bates, (In 2 

parts). 
*• Town Geology/* by Canon Kingsley; and many others. 

PRICE 18 CENTS EACH NUiMBER. 

Write for a CatsJiDgue, or send 1& cents pcMtage 0tAi»i>B for a 
vpecitiiBD copy, to 

I. FITZHlMIiD U 00., Pabliihm, 20 Lafajett^ Flaoe, Kow York. 



PULLEYS, SHAFTING, HANGERS, etc, 



-s-A SPECIALTY*- 



!£SS li 



ESTABLISHED 18B4. 



Send for Illustrated Price List to the Manufacturers 

a. ic F. BBCWX, 

No. 4.3 Park Place, 



Works 



( 57, 59 and 6i 
1 6o« 6a, 64 «i>d 



l^ewis Street* 
«]id 66 Cannon Street. 



NEW YORK. 




"Morse" Learners' Instrument 




The '^orse" 



Is a full 8ize, well ma<le« complete MORSE 
TELEUKAPH APPARATUS, of the latest aii<i 
best form for learners, iiieludiii^ liandHome Giant Bounder and Curved Key, 
and a large Cell of the best Gravity Battery, latest form. 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Tow are Sure of settliis the BEST THAT 18 MADE if 7011 mmUot th« ** HORSE/* 

B^ Gooda went C, O. D. to aJJ polnt» if on«5*thiwl of the amount of the bill la »eat with the order, Bemlt by 
Draft, Foetal Money Order, or Rc^t«red Letter. Favorable AiTang«iBeat« made with Agents everywhere. 

^^tr W« will In everj ease refund any r«iiiIttaiio# nuMie iu for ttieao g^Dodi^ if th«j &ra not found 
to be entirely aatiflfttctory* 



J. H, Bunnell & Co., 112 liberty St., New York, 



— THE 

Coe Brass Manufacturing Co. 

TORRINCTON, Conn. (U.S.A.) 

JUaiitifActarera of 

SHEET BEASS, COPPER, AND GERMAS SILVER. 

« Brua, Ooppar, amd 0«nB»n SUv.r Wlr« uid Boda. * 

Zinc Rods for Battery Purposes 

PURE COPP£R WIRE made from BEST LAKE 
'^ SUPERIOR COPPER* Conductivity Cuaranteed. 

fiUnkfi and Sh«iia Mado to Order frtnu Jkaw, Copptr. or German 8Uvw* 



TKIC 



U 



ELGIN 



ft 



TELEPHONE, 

FOR PRIVATE LINES 

^HaJeWl7o[l7orM8UI.K 

Kiokel Plated and 

m^hir PoiiAiied. 

Acknowledged bj aU to 
be Ihe Nealeti and Be«i 
Working Heehaaicfil 
Teleptioae ever Intro- 
daced* 

Price $5 Per Set (2) 

iDcdndixw 900 feei Wire, 
Willi fi^naifiraotloiM tor 

L 6. TILLOTS0M k CO., AgenU/or 




The Only Telephcme 

Havlug ihe right to 
use tbo 

T17BITLAI14*STEU 
on Bear Plate. 

Making It B«lf-^upport- 

f ng* requiring no ncr^w or 
bracket to hold it in place. 

B«f 9r9 of ImltaUoq^ I 

for DescrfpUve 
Circular, 

Ellin TGlepbODG Cq. 

Ho. 2 Main St. 
New York, 5 &, 7 Dey Street. 



I CHARUIS WnXIAMS. Jr. ^ 

Manufaoturer of 

TELEPHONIC^^TELEGRAPHIC. 

ELEOTRIOAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 

MAGNETS, Ac. 

IFhoIeamle and R«tiUI Denier to 

TELEGRAPH & TELEPHONE LINE MATERIALS 

OF EVERT DESCRIPTION. 
109 and 118 COURT STREET, 

BOSTON, Mass. 





Frof. Curl W* Meyer** KJ«»«»trJ- 
cat Cabinet, with Elenrnutar^ G\i\d^ 
in Electricity, conci8t« <»f el«vtri«il 
frb&Ms plate tiiachlQc, wltli condtict^r . 
l^jdeii j«r ftud iliNchitrKtT i Hiicirlcal 
cam urn ; ball elef'troiiH't*«r \ bi*ad «»f 
medufia; »et of bt'lla; eloctrlc^l 
orrery : chain ; box of enialgato ; all 
conUiinMl In a ni«at caae.for aia.OO. 

AXiL KIHDS or ZTBI^naSfAS* ATt£^ 
SATUS rOB SCBOOm 



Adilrea tor elrculer« 
CURT W. MEYERt II D«y SL, N.Y. 



m 



TEH ELECTRICIAN. 



F. E. KINSMAN & CO., 

NEW TOBK. 

Telfistionf, Telegraub aail Electric Liebt 



8T7PPLISB. 



WRIGHT Sc BROWN, 



8olJ<:lton of 



AMERICAN AND FOREIGN PATENTS, 

31 PemberUn 8q*i BoBton, Kasi, 



DCAL£3iS IK ELECTRICAL 0OOD6. „. ™ , ^ ^ ^^ * 

Jn«»eMCM*«' and jraffrM/a«l«irM*4' Affenim. ^Electncal iDstramentK. BoBton. 



.1?S?^g 



i o ]^Q u^ F=i ]sj rs^ CTi 



BfiiOTiaflcineJlf^ir^el 



"1 %1 1 ^BMbil^^K 



Phosphor-Bronze Telephone Wire. 



— 



Tb© STRONGEST, TOUGllKST, an i BKST r4vr l!n^ wrires of Electnc and 
Acoustic Teleplioncy*. WdJ not STRKTC'H rnjr HU8T. REsiiiTS SMoKK, 
I M«rk«* ACIDS Mad UAMPNESS. TENACITY more ttiAa FliUU Lituci* ltd weight 
per mile. 



m^'^i'^ 





BuitlTXB. 


Wbioht 


BUBAKIMa 
8TIUX1I. 


CAI^UI^TBIt 
RUtBTAKCB 

PntMiLi 


10 
17 


,CMft " 


About MUM. 


About m Iba. 

" m " 


M Obou. 



PHOSFUOB-BBONZE BODS, BPRINO METAX AITD WIRK^ superior to Ocnnui lUvcr ot 
braci for ElocLrical Apparittut. Already extensively tu^ed throagboat the coimtry^ Addrcaa 

THE PHOSPHOR-BRONZE SMELTING CO. (Limited), 

512 ARCH STR££T, PHU^DIXPHIA* PA. 

Ownen of the TJ. 8. Pbo9plior-Bfcmz« Faleiita.. Bole liannfactareni of Phosphor-Bronze In the United Stutcf. 

fielatinized Fibre, f— 

^^THE BEST INSULATOR KNOWN.^- 

^JjM l>OFTKD by lill the leftdln^ Cleotrlo Uglit CompAnlee, and mnnufitctnrerB of 
ff^L Kl«ctrlcAl M»eMii«e In the United St«t«8, lie a eub8tltut«i Cor hard rubber, being;' 
Jflr^P^ 1* f^f better non-eonductor, more durable, and costing leee than hall «e Eunch* 
^*^ Bend for eiutipleei eir«nlmrm, and t""!®*** *« 

COtfRTENAY & TRULL, 

P. O. Box 29M. No. 1 7 Dey St*, N aw York. 




SPENCER A CROCKER'S 



These new and powerful portable Daachinea 
rea«rmble in at>'le and appeanuioe the French 
"Oaifff" lnstnimf»ntfi but are far auporlor, 
eni'i' ' rovementa,. wbenfby 

an i ij jn^.-ater int4?naHy 

an«i inced unth the »am^ 

charge tlmn in any timtnLiment extant 

Prioe. complete, with one pair of sponge 
iHetftrodee and floe electrode haadleo, a rial of 
hi-suIpbaLe of mercur>'. &nd one tpooo^ $7,50, 

A eonaplete aaaortment of Bn riffle ftl 
liiHtruin«>nt«i ii»i*4le far our trntde by 
Tl«>uiii.iin St Co*, ShepHrd Jt Dudley, Cod" 
tiiHii Hi Sburtl«>lf Mtid othc*rM, ul<»oTriuiMMu 
Mipporterjii Crutohen, Ituit^rlen, nnd 
rcHlKION GOODS or Ol II OWN IJW- 
POUTATfON, lonntautly In Htock. Or- 
ihopedlc-al Apparatuj^ Klaatio 8took* 
in|^ ete., made to order. 

WHOLES A LK and RETAIL. 

3«ad fof our 17fY tUi>ftnit«d CAt«Iocti«, pocUti 6 ctt. 




SPENCEB & C£OCE£B, Ohio Dental and Surgical Depot, 

117, 119 & 121 Went Fimi Bt.» - - Cincinnati, Oliio. 



CP at> tn U. 9, and Canada.) HOLLOOMB'S N2W 

AMPIIFTING-^ 
-^TELEPHONES 

For Private Llne«« 
The Latest &nd Beet. 

Tli#M «•» iDiinmianla cmbw4> 
rt-Mitt mil 4ei|«rt»«l im^ttv**- 

oiBut*. TUmf uca) in dear* 
neei muI Tolumeof Tone* 

Tb* amy dvntkl* ud r.Ual.U 
■nbitlluta tnr lb* EUetrk Tcl*^ 
|kkan«u (11(41^ MitnuMadcii hf 

bu«tnp*« man. Work Two 
miles. Pric** |10 p«r wt. 
Vwti with Unir. Btoel Cable Wire, price ftets, 

ner rod. lUnetrArcd circular* and testitnonUls sent 

free. ^Mention Thi Eukctrician.) 

Hollcomb it OOm Atwater Building, OloTeliod, 0. 




J. E LONQSTREET, 



Manafactarer of 



Telegrapl} Instruments, 



— :Ajru;— 



CHARI.E8 L. BLY, 

(Succ«saor to Stkaaks Sl GxoRi^x,) 

Telegrapb aud Telephone Line Contractor, 

Manufactnrer and Dealer in 
Electrical Initramentci and SoppHee, Barglar Alarms 
Sleotric Bell*, AnnaDclator«« WAtcb-Olooka, 
and Electric GaH Mgbting, 
ST PKAIU# STREKT, - BOBTOWt 



FOR SALE 

TWO DYNAMO-ELECTRIC MACHINES, 

Each of 5,000 Candle Power, 
Made hj J. E. BRAimSDORF, Mew Tork, 

IK OOOD ItUKNlMO ORDBE, 

ALFRED F. MOORE, 3d and Race Sts,, 
PHILADiXPHIA. 



ESTA^USHBD 1850. 



PLATINUM. 

H. M. RAY NOR, 

25 BOXO STREET, NEW YOBK. 



CHARLES C.SHELLEY, 

Printer, 

10 it 12 0«lle^ Plao«, and 66 Park Flaoa^ 
KE'W YORK. 



8p«t«It)r:— Finr Periodical and Pamphlet W«rk. 



ANDERSON BROS., 

PEEKSKItL, 11. Y.» 

MANDPAffTDReRSofELEeTRieAL APPARATUS, 

Vaki&ff A Spectaltj of Ixpariae&tal WwL 

They unite yaltiable eotperienoe fb thfa line wftli 
Ions aod contCnued pnu^oe naMec^iaiilcal EiiKioeera, 

Corr«epon«!ence la solicited, and iutenrlewt will 
be appointed at conToateot places. 

Tb«lr **I>om«atlo** "BmUmrj SuppUea. affofd t^» 
obeapeilof batstariflt. 



ELECTRICAL APPARATUS 

Of Every Deaciiptloo. J 

No. 9 BARCLAY ST., 



I 



J 



TSS ELECTRICIAN. 



Waterbury Brass Co. (^ ommercial 



SHEET BRASS, BRASS RODS 
iiiid PURE COPPER WIRE for 
~ ELECTRICAL PURPOSES. 

296 BROAD\A/^AY, New York. 
125 EDDY ST,^ Providence, R I. 



Mills at WaterlmiT, Cosit. 



WILLIAM LANG, 

Majiufiurtujrer of 

METAL GOODS, 

Cor. So. 6tli & First Sts.p 

WILLIAMSBUROH, L. I., N. Y. 



Liverpool 



AND 



Cjmon Ins. Uo.\y^ 

(OJ-LO.VDOX), 

ALFRED PELL, 

Kesidfnt Manage*. 

J7 & 39 I Vail Street. 



Crade and Ileflii«d« 

For KlootPioail or CH#Tnio«l puf po»ttft, by 

the om««, b«rrer^/ oarlond. 

J. W. JONSa* 134 Watftr St.* ^Tew Torlc 

CABBM rilm 

— ;fob:— 

Zlectric Lamps and Plates for BattezieB. 



For Circulars. 



"RAPID" '"'CaSifr"' $3.75 



FLEISCHMANN'S ELECTRIC WORKS. 

1226 Chestnut St., Philadelphia, Pa. 



We make a eiiperior carbon for electric 
lamps ; straight, burning with a clear white 
light, and of the greatest possiblo durability. 



London and Globe "" "*"r.n*^w:r "" '~' 



ROTAI. 

(FIREj 

INSURANCE COMPANY, 

Of Liverpool, EDgland* 



INSURANCE CO. 

William & Pine Sts., New York 



in tlie laarket. 



BOULTON CAEBON CO., 

Cleveland^ Ohio. 



AUEKICAN ELECTRICAL WORES, 
INSULATED TELEGRAPH WIRE, 

TELEPHONE AND ELECTRIC CORDAGE, 

ELECTRIC LIGHT WIRE, 

MAGMKT WIftE, PATENT KUHBEB COVEBED TTIBK, 

Hurgi^i^i* AlT«nu nD«1 Aununctiitor 'Wire, L«4»cl Eiica»e4l Wire, Anil- 
Induction, A«rl&l i^ud Uud^r^ound C«ibl»», vtcs 

OFFICE AND FACTORT, 

67 STEWART STREET, Providence, R. I. 

EUGEXB F. FIULLIPS, Pre*. W. n. S VWYKll, Secy atid KlociHcian, 



ARC AND INCAIiDESCENT LIGHT. 



THE 

United States IHuminatiEg Co. 

50 Liberty St., New York. 

Sole Grantee of all Patents aud Rights 
owned by 

THE UNITED STATES ELECTRIC LIGHTIN& CO, 

for the City of New York and vicinity* 

The MachiDes and Lamps mantifactured for this Company are under 
itcnts of Maxitii* Wewtoe, Farmer and otUer8» and 

"iprifi€ all the latest improvements in Electric Lighting. 

EUGENE T. LYNCH, 



featc 
ftom] 





HeMt Ofilcso Metropolitan Dlatrlct : 

41 4t 43 WALL STREET, New York. 

TRU8TKES i 

ADAM NORRTE, BFNJ, B. SHEEMAN, 

ROYAL PHELPS. 



WM, W. HKIiSHAWp Awi't Man«»ser. 



Alfred F. Moore, 

M»nufbotiirer of 

-^INSULATED WIRE^ 



Electric Light, 

Telephone, 

Telegraph, 



WIRE, 



OFFICE, ANNUNCIATOR, AND MAGNET WIRE. 
Fleidble Cordage, &o*, &o. 

20O & 202 N. THIRD ST.^ - Philadelphia. 

LATEST 

PORTABLE BATTERy. 

Ismail in slice. Wt)jglt«« only 44 
II*. Powerful a» tlie lariat. 

h.-'-t w irli r 

rru-li. N.. ;io 

\\uh\ sl;i;.iih.| >!!■ \s liiiiMit ijiitv 
Al.ENTS WANTED. 



Ml klsli of UMtm-IUgMtie kg^ 

Dr. JAMES GLASS, 

laiO FII^BKBT STKEET, 



ELECTRICIAN. 



I 



Partrick & Carter, Premium Learners' Apparatus. 




Only $5.00. Not the Cheapest, 
but Guaranteed the Best, jc 

The PRBlttXTM LKAKmnB* Afpauatub awd Ou _ _ 
comprifies the fAmooa *'N«w Olant Sonoderf p«iwl 
if^cted/* aitd ** New Curved K«7,** placed upon A \ 
itpl end idly polinhed ba»e, with n cell of Callaad Battery^ 
€^emicAlt<. Ofllcc Wire, and an excellent Book of la- J 
stmciios, for §5.00, wb(?ti the mooey ftccompajilefl iba J 
order. Tlio i^eiit namber of these InetrtUDonto In us^l 
if^ the bcf!t iCBtimooial that c&u be offered. 
Price, Oomplete Outfit, - Voner in Advance, 06.00 
*' loBtrura't withoat Battery " '* 4.80 

^. f„^.- 1 ¥rithout Battery, by Mall. 

I Ivoace, * • - 4.7S 

ild be made by P. O. Money Order, 

Reka^u rt d Letter. Draft or Exprese, which will iniiail J 
gafe delivery^ Send for circuiafi. I 

ll4South2fldSt.,Phila{Ielphia,Pa., 

MftfJtifactnrer* and Do&lers iti Telegraph, Tele- 
phone Hiid Electrical Inatriiiuenta aad Su|»- 
plien of every deaoriptlon. Send for Catalogues 
and Circulars, ^ 

Sand for our pricea before purchaalng; 
elaewliere. 



^ARG LIGHTS.^ 

We desire to call attention to the BRUSH MACHINES we are now manufacturing, intended to give lights of] 
about two- thirds of the power of our usual size of arc lights. They are fully equal to the ordinary size lights of other J 
systems, and except in the amount of light, are the same in every respect as our other lights. 



Number of Machine. 


Number of Arc Lights. 


NominaJ Candle Power. 


Horse Power Reqiiked. 


i 


10 


1200 


6 


20 


I200 


ti 


I 


5 


1200 
1200 


15 
35 



Prices of machines and lamps the same as the regular list. Our agents will give you estimates. 

We shall commence this month^the shipment of BRUSH STORAGE BATTERIES to fill the large orders 
which have accumulated on our books. We desire to state that these batteries are GUARANTEED by this Com- 
pany, just as all apparatus hitherto sold by us has been; and that the statements of our opponents regarding them, 
which have been so industriously circulated of Iate» are false in ever)' particular. 



No. 379 Euclid Avenue, 



ELECTRIC CO., 

CI<£V£I<AND, Ohio. 



STANDARD 



Standard Hosie Itearaer, 




ELECTRICAL 

Galianiifii Teleiraili fire, 



* *^*«*., COBiFLETE WITH BATTERY 

Book Of Instruction, Wire, &c., - $3 50 
Instranient, only, - - - - 2.80 

Instrument, ^ound with flne Wire, - 3.50 
Iu»truznent, all Brass, . • • 5*00 

Iii8triinteut, all Braas, Nickel Plated, €1.00 
Instruction Book, - - - - 15 Cts. 



An Numbers aod Graded. 

•s>BBACZETSANBFm8,<- 

OLASS and PORC£LAIl*r. 

CROSS AKMS, 

OFFICE WIBE, 

Annunciator ^Ire, 

P01.E RINGS, 

POLE STEPS, 

I«ECLAirCH]6 

—AND-- 

*^GBAVrrT BATTEBIES,<* 
Offioa Fizturoi, Tooli, J^o. 



WORKS, CINCINNATI, 0, 

Stevens* Patent Top Contact Key, 

Frloo, i3w50 Eaeb, Post-paid. 




Top Contact, Top Connection, 
Anti - Paralytic, Kon-Sticking, 
Easy Working. TJiorougkly 
Tested, and Universally approved 



Standard Telegraph Key, $2.75 
Bunnell Steel Lever " 3.00 
Legless Rubber Base *< 2.25 

Giant Sounder, - - - 3.50 
Pony " - - 3.O0 

Sviid for BliutF&ted C»tAloc«# 



'd 



THE EUECTRTCTA 




EtEcmTC Liotrr Puojrc 



r 

p. 




THE ELECTRICIAN. 



Vol 11. No. 12.J 



DECEMBER, 1883. 

Ctopynghted hy WILLIAHS k CO. 1883. 



[11.00 ft Teftr. 
10 emit B Copy* 



A NEW DYNAMO FOR EXPERIMENTING 
PURPOSES. 



SINCE the introduction of electricity for illuminating, 
platings and for the general uses to which it is now 
put^ there has sprung up a considerable demand for a 
powerful and economical working dynamo for general 
experimenting, 

A great many experiments, in which parties may be inter- 
ested, and without doubt would perform if they had a powerful 
and economical source of 
electricity at hand, are not 
undertaken on account of 
the time, expense and trouble 
required to properly arrange 
a galvanic battery for work* 
ing order. In this way they 
lose an opportunity of attain- 
ing the practical knowledge 
and enlarged experience to 
which such experimenting 
leads. 

We illustrate a machine, 
made by L W. Colburn & 
Co., of Fitchburg, Mass., 
which seems to fill a long 

. desired want. The object 

^■vas to produce a machine 

^^papable of de%'eloping a cur- 

f rent of sufficient quantity 

I and intensity to meet the 

I demands of any laboratory, 

f and one absolutely free from 
the defects common in other 
machines of this class. 

These machines, we are 
informed, are more success- 
ful in their action, than the 
parties at first dared to hope 
for With these machines 
the current can be perfectly 
regulated. 

They furnish a current 
of sufficient power to oper- 
ate three incandescent lamps, 
or one small arc light suffi- 
ciently strong fpr illustrative 
])urposes. The machine re- 
I] u ires about two man -power 
to operate it at its fullest 
capacity; but one man can 
develop sufficient electrical 
energy for general experi- 
menting — the current de- 
veloped being according to 
the power expended in operating machine. 

When convenient, machine may be operated by steam, 
water, or any other power at command; and in such case 
it may be run continuously, if desired. 

This machine, besides being very useful for general ex- 




perimenting, is used to a considerable extent for practical 
purposes. A large number have been constructed for 
cautery use, and in every case are said to have given the 
best satisfaction. 

With the use of this machine for cautery, a great deal of 
annoyance is avoided by the surgeon having the operation 
in charge. Will heat, white hot, a long piece of No, i6 
platinum wire. 

The machine is made very rigid, and runs perfectly 
even and free from noise, the gears being cut. 

As will be seen, the ma- 
chine rests upon a heavy 
and strong iron base, with 
an upright column all cast in 
one piece. The weight of 
base and column is 3 7 5 
pounds. There are bolt 
holes in base for securing 
machine to floor. The ma- 
chine is so speeded up, that 
with a slight exertion on 
part of person operating 
crank a very fast speed can 
be attained for the armature. 
The machine can be run 
up to a speed of 1,800 revo- 
lutions per minute, and kept 
there without showing any 
heat in the armature or fSeld 
coils. 

The frame of machine is 
cast in one piece, and thus 
gives it absolute ri^idness; 
besides the pole pieces of 
the exciting field are all se- 
cured to a solid composition 
ring, one on each side of 
poles. Machine is thus en- 
abled to run perfectly free 
from vibration. 

The armature is of the 
improved Gramme type. 
Current passes from arma- 
ture coil through insulated 
wire in centre of shaft to 
the commutator, which is 
outside the bearings. This 
gives easy access to brushes, 
and they can be readily 
adjusted. 

Unlike other machines, 
the commutator brushes^ in- 
stead of being horizontally 
parallel, are set at an angle 
of 90*^ from each other. 
The machine, when constructed for experimental pur- 
poses, is ivound with quite small wire, and furnishes a 
current of 60 volts and 1% amperes; when constructed for 
cautery use, it is wound with large wire, and then develops 
4 volts and 50 amperes. 
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These machines are claimed to be useful for professors 
in schools and colleges, in illustrating the science of elec* 
tricity; also to enable them to facilitate their researches in 
this line. With these machines all the experiments possible 
with a battery, and many for which a battery is unfit, may 
be successfully performed 

Very little space is occupied, and after first cost there is 
nothing to be figured as operating expenses, unless it is the 
interest on money invested in machines^ and that is so 
slight, as not to be worth the reckoning. The first cost of 
the machine is a trifle more than that of a chemical battery 
of same power; but the cost of a battery after one month's 
use, would far exceed that of the dynamo; and the battery 
would be much out of repair, while the dynamo would be in 
perfect order. 



SOME OF THE DEVICES OF M. G TROUVM. 



WHILE the establishment of systems of electric lighting 
from central stations has chiefly occupied the atten- 
tion of electricians, some attempts have been made to 
devise appliances for the production and use of electricity 
for illuminating purposes m private residences, which have 
led to no extraordinary advance, but have certainly devel- 
oped suggestions, which will eventually be more or less 
available. 

M. G. Trouv^, of Paris, France, an ingenious inventor, 
has, among other matters, considered this problem, and the 
system of domestic lighting proposed by him requires the 
following devices, which are now in the market abroad. 



Taver 



Fic, 
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Far a table or reading lamp, he proposes the form Fig. 
1, which consists of a small incandescence lamp, supported 
on a plain column, about the si«e of an ordinary candle, 
and surmounted by a reflector which throws its entire 
light downwards upon the table; or the lamp may be en^ 
closed in a hood, which cuts off its rays from all but one 





Fig. 3. 
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direction^ as in the reading lamp> Fig. 2. A small lamp, 
throwing a very intense light in one direction only, may be 
formed by mounting the photophore* of M. Trouv<^, as in 
Fig. 3; a more ornamental table lamp is shown in Fig. 4, 
which exhibits the combination of an ordinary candlestick 
and an incandescence lamp with an artistic design which 
adapts them for parlor use. These lamps are all of la 




Fto, 5. 

candle power, and the pedestal is attached by an almost 
invisible, flexible wire cord, with the electric source. The 
candles supported by the latter forms, produce, when lighted 
simultaneously with the electric lights, a very agreeable 
mixed light, and when the lighting cable is detached, permi* 
the tise of the lamp as an ordinar>^ chandelier. 




Fig. 6. 
To suppl/electricity for these lamps an ordinary carbon 
and zinc plunge battery, Fig. 7, modified to suit its special 
application, and actuated by a solution of bi-chromaie of 
potash in sulphuric acid, is employed. This may be sit- 
uated in the kitchen, as represented in the plan Fig. 8, which 
has been successfully in operation for several months in a 
private house in Paris. From one of its poles is led a 
lighting cable as shown by the white line, which in the 

Fig. leads from and returns to the positive pole. 

9 — — ^ — — _ . _ _ 

1, Deaorlbed In the EL«7TRici2f , Tol. 8, Juoc^« 1683. 



The negative conductor is represented by a dotted line 
which leads first to a lamp in the kitchen that is connected 
by an ordinary commutator. A special resistance coil 
associated with this lamp, permits it to be lighted without 
injury, even though all the others be abruptly extinguished, 
A branch of the negative conductor leads to a pair of 
handles which are situated in the middle of the commu- 
tator used to distribute the current to several apartments. 




Fia 7. 

Various press buttons^ each associated with its special 
lamp, may be thrown into circuit by this commutator, each 
separately or all together, as may be desired; and con- 
veniently disposed reservoirs of stoneware, enable even an 
ordinary domestic to prepare the solutions and charge the 
battery without difficulty. 




l.JF>nv, 



Fig. 8. 
The battery above described is also adapted for use in 
connection with the system of electric navigation, devised 
by M. Trouvf^. The motor employed in this* system is 
shown in Fig. 7, and a modification, having double the 
power, in Fig. 8, and the remarkable feature of the system 
is that the motor is fixed upon the rudder of the vessel 
and drives a propeller, which also forms part of the rudder, 
as may be seen in Fig. 9. The batteries are located 
amidship, and may be two in number, driving a 2 bobbin 
motor, as in Fig. 10; 4 in number, driving a 4 bobbin motor 
as in Fig. ti. 



TEE ELSCTBICIAK 





In either case the current is conducted to the motor by 
cables, which fonn part of the rudder cords^ and the 
handles thereon, held by the pilot or cockswain contain 
commntators, by means of which the operation of the | 
motor may be interrupted or reversed at pleasure. Hence, i 
the system affords remarkable control over the movements 
of the boat. In fact, it may be turned about almost as if on 
a pivot. 



ELECTRIC LIGHT PROJECTOR AT COPEN-^ 
HAG EN, 



THE striking cut on our first page, for which we are 
indebted to Thclllustrevd Tidcnde, of Copenhagen, 
represents a view of the " Cafe National " at Copenhagen, 
Denmark, lit up by the Maxim and Weston system. The 
plant consists of one Weston No, 5 10 arc light machine^ one 
Weston 100 incandescent light roach ine, and one small 
Maxim machine for the projector. Besides the projector 
on the roof, there were ic Weston arc lights, and 120 in< 
candescent Maxim lights. 



THE D YNAMO: HO W MADE AND HO W USED. 



g 4. The student will do well to compare the effects produced on the 
galvanometer by the balterj' current, and by the current obtained from 
Ibe magnet. Any single cell will do for this purpose; and in order to 
have an intelligent perception of what takes place, the student must bear 
In mind, that in the battery itself, the electricity (undulatory movement 
of the molecnlcs) passes from the xinc to the negative plate (be it copper, 
silver, platinum, or graphite), while ouiside the battery, the dectricity 
pjisses from this latter round through the wires, galvanometer, or other 
circuit open to its passage, back again to the zinc plate (sec Fig, 4» where 
the din5ction of the undulation, or " current," is shown by the anxiws; 
the plate marked Z being zinc, the one matked C being carbon, copper^ 
or other conductor; W VV being the wires forming the pi>Us or ^UitnHiff). 
If the positive pole (the one from which the *' current ** is flowing, the 
wire attached to the C plate) of such a battery be connected to the gal- 
vanometer by means of the binding screw marked ** over." the other pole 
i cing attached to the other binding screw, the North pole of the needle 
having previously been adjusted so as to He between the two bindiDg 
screws, it will be found that the N. pole of the needle will deflect to the 
ie/toi the line of the coil; the operator being supposed to be standing al 
the binding-screw end of the galvanometer. Since the wire of our coil 
returns bdow the needle, it is evident that a positive current (an outflow 
of undulation) passing tn'fr the North pole of a horizontally suspended 
needle, or a negative current (an influx of undulation) passing Hitder siicil 
a North pole, causes tt to deflect to the te/f. 

If we disconnect the battery, and reverse the conneclloos, hf eti, join 
the negative pole (the wire coming from the xinc) to the binding screw 
marked ** over,*' the other pole being connected to the other screw, the 
opposite effect results — viz., the North pole now deflects to ihc rigki of 
the coil. This will be undcrstcxnl by reference to Fig, 5. »" which m 
represents the effect of the positive current flowing from the opcJ:alor 
ozH-r the needle, the N. pole in both illustrations being nearest to him; in 
i* the positive current Is supposed to be flowing fntm the operator, i^hw 
the needle, in either case returning to the battery the opposite way. 

5^ 5. This effect will enable us at once to recogniie, by means of our 
galvanometer, the directian in which a current is traveling: for» on con- 
necting the two terminals of any source of electricity to the binding 
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screws of the galvanometer, whibt the N. pole is in a line with the coils, 
between the Iwo binding screws, ihe operator facing the North pole of the 
needle, it is evident that tf the N. pole of the needle is dcHected to the 
/r//, the tennina! attached to the binding screw marked ** over" is pati- 
tivt : but that, if tlie N. pole deflects to the ri^kt, then the said terminal 
is tu-g&tivt. It must be borne in mind, that by the term f^mthe^ in this 
connection, is meant the point from which electricity is flowing, negative 
being the point i**ii*itrJs which it is flowing, or af which it cnlen* ♦ This 
power of recogni-sing ibc direction of a current, will be found of great 
service to Us in the constr\iction of tfic tTynnmo. 



1^.4. 




§ 6, Returning, now, to our experiments with the magnet (sec latter 
pcrlion of g 3), and using, in preference, a straight soft iron rod, about 
6 in. in length, and % ^^* *^ diameter, cdlcd with about 100 ft. of No. 
24 covered wire, as our armature, and a gootl bar ma^^et to produce the 
electrical effects, wc shall find, on coupling up the armature wires to the 
galvanometer, and approaching one end of the armature to or receding it 
from the N. pole of the magnet, that the electrical flow set up is always 
in one direction in approaching or making contact, and in the opposite 
direction on receding or breaking contact. Fig, 6 will make this dear. 
The arrow at a shows the direction of the current produced on approach* 
ing or making contact with the N. pole of a magnet; 6 illustrates the 
direction of current pro<iuced on receding from or brcakinjf contact with 
the N. pole of a magnet. If now we reverse the experiment, by present- 
ttig the S. pole of the magnet to the coiled armature, we shall find that 
the direction of flow is also reversed; that is to say, the 7t*itk4imwal of a 
South pole produces the same effect as the approach of a North pole, and 
vice ivKid, the upproack of a South pole is equivalent in its effects to the 
ftcession of a North pole. It must be noted, that the direction in which 
the wire is coiled round the soft iron rod or armature), while it has no in- 
fluence on the direction of the electrical current set up round the iron 
rod (which is always the rrvetxe to the hands of a clock in the face ap- 
Prtmching the North pole) determines the extremity of the said w*ire at 
which the current leaves or enters the coil. In the tig., wc have sup* 
posed the wire to be wound from left aVKR towards right; had we 
wound our rod from kft ukdgr towards rights the opposite ends of the 
wire would have been, respectively, + a^t* — - This must be borne in 

mind when wc proceed to actual work. 

~ • WVhave no deeirc to enter into any tbcorelical mnT^ ' ■' ^ it 

eomparini? ek-inrichv lo found, wu may My. thai in bl*- '. 

the fruTiiitct maybe ron^idLifd bh i^W^ir/^, while iJu < m- 

couf^itlerttl !ir b<i Ilk' Ti*rti live, The rolef diffeircce »■t•t:u^^ 10 ru, lum ti^^ irnnl 
uiiduiuiiojij- ^^-yiu r.- r* (inre a coniplei*: circuit wbemu to di*pby their cfleclJH* 
foond uuduJiiui>UB Ltriii^ buimd t»y no such coniUilo&fl, 





% 7, Currtnis can produce MagfuHtm^ — If we take the cdled soft- 
iron U, of which we made use, )^ 3, and apply it to pieces of soft iron, 
nails, filings, etc , we shall hnd that it possesses tittle or no magnetic 
power of attraction; but if we couple the projecting ends of the coiled 
wires, one to each terminal of a single cell battery, wc sliali find tlut the 
U will become powerfully magnetic, retaining its magnetism as long as 
electricity flows around the coils, but losing nearly all the instant that the 
flow is caused to cease, either by breaking connection with the battery, 
or by any other interruption. The rapidity and completeness with which 
the iron loses its magnetism, depends almost entirely on its st^ftntis and 
puriiy. Anything which tends to put a strain on the molecules of the 
iron— such as hammering, filing, twisting, sudden cooling, vibration, etc., 
— render it liable to retain magnetism, or increase its €4>cruth^ force ; 
whereas, raising to a high temperature and very gradual cooling, which 
allows the molecules to range themselves with little or no strain, furnishes 
a soft iron, eminently incapable of retaining magnetism, or possessing 
little ii^ercUh>€ force. 

g 8. The direction in w^hich the flow of dectricity takes place aroun d 
the iron bar decides which end of the bar acquires Nmih jteking, and 
which South seeking polarity. Let us suppose, as in Fig. 7, /f , that one 
extremity of the bar be made to face tis, and that the ctmcnt be caused 
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s jomed to the electrodes in a manner just the reverse to that shown at 
A , so also the current enters at the opposite end of the wire, and pro- 
duces contrary magnetic effects. The same result may also be attained 
by colling the wire around the bar in the contrary direction, while leaving 
the connection with the electrodes unchanged, as represented at C Per- 
haps the simplest means of remembering the relation which exists between 
the direction of the current, and the position of the magnetic poles pro- 
duced, is one known as "Ampere's rule/' in whidi the ejEperimenter 
considers himself to be swimming head foremost, unth the current, alof^ 
the wire, always fadf^ the iron core; then the North Uiking poU will 
always be at his left hand^ sec Fig. 8. 

g 9. It must be borne in mind, as being of the greatest importAnce in 
the construction of successful dynamos, that although sL^el^ or hard iron, 
when subjected to this inducing action of the current, l^ecomes ma^Hfiu^ 
yet it does not acquire nearly such powerful magnetism as soft iron; and, 
in fact, the softness of the iron, and its capacity for becoming powerfully 
magnetic, run side by side. On the other hand, it must not be forgotten 
as we learnt at g 7, that the softer the iron the sooner it loses the ma^^- 
netism imparted to it; while the harder brands of iron (and nK>re especially 
steel), retain nearly all the magnetism which it is possible to confer upon 
them. 




5:5 10, The student who has carefully and intelligently pKjrformed tbe 
experiments described in the previous sections, will now find himself in a 
position to understand the principle which underlie the construction of 
the dynamo, even though he may have little or no previous knowledge of 
electricity. The first machine constructed after Faraday^s discovery, was 
that of H. Pixii, in 1632. In this machine a powerful horseshoe maguet 
was caused to rotate rapidly before a soft iron U piece, wound with insu« 
lated copper wire, the two extremities of which were prolonged by two 
brass springs pressing against a rotating split collar of brass, whose office 
was to rectify the direction of the currents produced by rotation of the 
magnet, before the iron core; currents which, as we have seen in § 4, are 
tn different directions, according to whether a given pole of a magnet is 
appTiHuhing to or needing from the core. This arrangement for causlog- 
alternating currents to flow in one direction, is known as the commntaUn'^ 
and it, or some modification of it, is most extensively used in all dynamos 
in which it is of importance that the current should How in one direction 
only. The chief disadvantage in this machine was that of having to 
rotate a heavy niagnet (built up of a number of thin steel plates), since 
the mere ro^tation tended to destroy, or at all events, to weaken its mag^. 
netism. In 1833 Mr. Saxton had the happy idea of fixing the heavier 
and causing the lighter portions of the apparatus to rotate; in other words, 
the magnet <or magnets) was now made a fixture, while the U-shaped soft 
iron armature, with its surrounding coils of wire, was caused to roiale 
rapidly before it, on axis or spindle, cither by gear wheels or wheel and 
band, Mr E. M. Clarke, in 1834, noticed that the thickness of the wire 
coiled round the armature had a considerable influence on the nature of 
the current produced by these machines. If the wire employed be very 
thin, say alwut the yj^^th of an inch in diameter, and a large number of 
convolutions be coiled around the legs of the armature, the electricity pro- 
duced is of high tiffiskm, capable of overcoming considerable resistances, 
and of giving severe shocks. If, on the contrary, a smaller quantity of a 
much thicker wire, say from the ^ to the ^ of an inch be made use of, 
the current produced is that known as a quantity cumtnt^ or a *'laiTge** 
current, possessing but little power of overcoming resistances, not capat»Le 
of giving shocks, but giving fine large sparks, and able to decompose 
water, and other chemical bodies. Clarke usually furnished two arma- 
tures with his machines, one wound with about 1,500 yards of covered 
n. in diameter, which he designated the ** intensity ** armature; 
the other, wound with about 40 yards of wire ^ of an inch thick, to 
which he gave the name of the ** quantity" armature. One peculiarity 
of the machines turned out by Clarke was the fact of the rotating U- 
shaped armature, being made to rotate near the flat tides of the magnet 
instead of in front of the poles. This, though it facilitates sooiewhat 
the mechanical anangemcnts, is open to some objections on the score of 
esser cfBciency, since the most active portion of the magnet is certainly 
in frmtt of the poles. 
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PATTERSON'S ''ENGINE ROOM " AMMETER. 



THIS galvanometer is designed as a cheap and effective current indi- 
cator for electric tight installations for currents of five to 500 am- 
peres. 

Instead of a coiJ of wirc» a plain strip of ixj^ copper is used. The 
needle is short and oval» and it is found that the deflection of the pointer 
is exactly proportional to the current, excepting for the first degree or two 
above zero. 

The pointer is counterbalanced by an arm capable of being lengthened 
or shortened. If the arm is shortened to its full extent, so that the 
pointer is very nearly balanced, a position may be found for the index so 
that a current of 50 amptfres will just mark 50 degrees on the scale. At 
its full extent it may take 200 ampt'rcs or more to throw the pobter over 
to 50 d^rees. And similarly, positions may be found where 100 or 150 
amperes will deflect the pointer to 50 degrees It is, therefore, only neces- 
sary to multiply the reading by 2, 3 or 4 in thes*; respective cases. The 
limit of increase of the constant is the carrying capacity of the copper 
band. 



ELECTRIC LIGHTING. 



OUR attention has been called to our article of last week by more than 
one party who consider that our remarks were somewhat severe. 
Wc believe we arc entirely iustificd to the fullest extent in our remarks* 
Wc also believe that some of the advertising which is being done by par* 
tics in the city of Boston, to-day, is but little more creditable in actual 
effect than was that of Bemcy*s Globe Company, which was so success- 
fully sciuelched not many months ago. We have no intention of making 
any comparisons which arc not just, and while we stated only the case 
that Edison had not done certain things we do not know that the New 
England, Weston or the Brush people have lent themselves to any such 
swindles as are now being perpetrated. We believe that there are gigan- 
tic frauds now in progress, and their home is in Boston. We referred to 
the Providence station last week as being closed up, while brilliant repre- 
sentations had been made of its opening, but the fact had not been 
stated that no lamps existed outside of the station. Wc also learn that 
the Springfield scheme has fallen through, parties there not desiring to go 
into stock speculation or to be manipulated. The daily press arc still ad- 
vertising a new company which is to be established pretty near our office, 
and wc will further say, that when the United States Government can hire 
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The instrument is thus easily adjustable to serve for small or large cur- 
rents. To show the amount to which the counterpoise has to be length* 
cncd or shortened, a transparent vernier is pro\ndcd« ruled on the lines 
going from a point, ^, through the various points, */, r, /, jf, where the in- 
dex has to be to give the above readings. The intersections of these lines 
with the perpendicular, h. g^ forms points on which the knife-edge of the 
index must rest. 

If, however, the needle should lose its power in lime (as all permanent 
magnets do), and it is desired to recalibrate the instrument, alt that is nec- 
essary b to pass a known current of (say) 45 amperes through it, and to 
shift the index of the counterpoise till the pointer rests at 45. The horn 
vernier or scale will then have to be shifted slightly to the right or the left 
till the point of intersection, of r, */, and the perpendiculars, h,g. is ex- 
actly under the new fxjsition of the index. The instrument is now in a 
position to take correct readings of small or large currents, as the new 
points of intersection on the vcmier bear the same relation to one another 
in position as before. 

The London BUctrical Ktvitw states, that what is claimed for the in- 
strument is: 

ti, Universality, tn that it is serviceable for small or large currents^ 
3. Facility for taking readings, they being the same as the d^recs on 
the scale or a multiple of them. 
3, Easy calibration, 
4. Simplicity of construction, which means a reasonable selling price. 
We are informed that this apparatus is made by Messrs. Patterson & 
Cooper, of London, and adapted for any currents up to 2,000 amperes^ 
and that it is iold in England at £y 3s, 



all the money they want, at 3 J per cent, we should look with distnist upon 
any concern, individual, corporation, hank, or otherwise, who attempted 
to advertise that they can make a dividend of ten per cent, upon a legit* 
imatc investment with legitimate management. 

We have often said that large dividends, high rates of interest, big 
shaves on discounted paper, invariably meant poor security. We do not 
believe that the electric lighting company, now being advertised, can ac- 
complish anything like the results they propose, and wc believe, if the 
matter is closely investigated, it would be found to rest not upon substan- 
tial argument but rather upon stock manipulation. More than this we 
cannot at the moment say ; but we will say that if the daily papers should 
pay half the attention to investigating and saving parties from being 
swindled that they did to the disgraceful hurrah which lias just ended, 
they would certainly raise their tone and character as public journals rather 
than private corporations for sponging money, and would certainly save 
widows, children, and many people of small means from being swindled 
by men with an infamous history and a record which is, not by any means 
Ai. Instead of this all of our daily papers are lending themselves to ad- 
vertise a scheme which wc believe will, if investigated, prove to have no 
foundation in fact as they are representing it. Electric lighting has not 
been a commercial success, with some exceptions. No company in Bos- 
ton has made money to pay dividends from their earnings ; it has been a 
i;ut*throat business for the last year and a half, and wc do strenuously 
urge our readers to keep clear of these glowing advertisements, and let 
alone buying stock where the name of other people is used as having in- 
vested, without making the most diligent research into all the facts sur- 
rounding the case, and looking most closely into the actual status of the 
affair, from some other source of information rather than the parties who 
are manipulating the scheme — Cfffhm, IVo^i undlrvHt Nov. 17th, 
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NEW YORK ELECTRICAL SOCIETY. 



THE meeting of the New York Electrical Society, on Friday evening, 
November i6th, was well attended, and included a goodly number 
of persons prominent in various branches of the science of electricity. 

After the transaction of routine business, the lecturer of the evening, 
Mr. S. P. Frier, manager of the Wheatstone Department of the Western 
Union Operating Room, was introduced, and read a very interesting paper 
on the " Wheatstone System of Automatic Telegraphy.'* 

Mr. Frier began his subject with a brief sketch of all the automatic 
systems which have been and are now in use by the various telegraph 
corporations. Bain's system, which was invented in the year 1846, was 
the foundation of successive systems — good, bad and indifferent. This 
system was experimentally tried in this country in i848-'49, but was 
abandoned for various reasons. An Austrian, Dr. Gintl, followed Bain 
with a system somewhat similar. In 1853 Siemens and Halske, of Berlin, 
bought an automatic process, and equipped lines in Russia with it. It 
was subsequently superseded by the Morse system. The difficulties en- 
countered in this system, led to the introduction of the Siemens! polarized 
relay. This firm and others made innumerable experiments in automatic 
telegraphy, but not until the advent of the Wheatstone system was any- 
thing of a reliable nature produced. 

** It was during a visit to Paris," said the speaker, *' that, in watching 
the performance of a Jacquard loom (in which the threads are controlled 
by perforated paper cards), it occurred to Sir Charles Wheatstone, that if 
the mechanism of a loom could be so regulated, why not electricity? This 
idea," continued the speaker, "was immediately worked out, and in 1858 
he took out his first patent for what is now so well known' as the * Wheat- 
stone system/ " 

Its working parts consist of a perforator, in which the paper is prepared 
for the transmitter; the transmitter, which uses the perforated paper for 
the purpose of transmitting the currents of electricity, and the receiver for 
recording upon paper the results of such electrical transmissions. 

The speaker then described in detail each instrument, using diagrams 
to illustrate special parts of the mechanism not well understood by a mere 
verbal description. 

The development of the Wheatstone system in Great Britain and 
Ireland during the past five or seven years, has been the most rapid of 
any system, and now all the circuits are worked at an average speed of 
200 words per minute. It is growing in favor on the Continent. The 
Minister in Postal Telegraphy in France, has established at the central 
office a special course of lectures on Wheatstone^s automatic apparatus, 
to which competent operators are admitted. 

** One of the great uses to which this system is particularly valuable," 
said Mr. Frier, ** is that of working extremely long wires. Experiments 
are at present carried on in working the system duplex, on a wire 1,000 
miles long, through one repeater, and the speed attained is an average of 
nearly 150 words per minute — an equivalent to 600 messages per hour, 30 
words per message. It is just a question of time when it will be working 
quadruplex. Like all other systems, that have for their object the dis- 
posal of many messages over one wire, the Wheatstone requires skilfull 
handling, and the repeaters have to be under the control of experienced 
electricians to obtain their full working capacity. A skilled mechanician 
is also an importatant requisition in this system. The Western Union 
have in their employ one of the best they could get from England. An 
other great advantage of the system is, that the paper for receiving does 
not require any preparation after leaving the hands of the manufacturer." 

In conclusion Mr. Frier stated, that every town in England, which has 
a morning newspaper, has a Wheatstone circuit. London is the fountain 
head of the service, and an average of one million words per night are 
handled here. One punched slip will feed as many transmitters as neces- 
sary. These slips are often punched at once by the perforator, thus 
supplying matter for three separate wires. 

There is no political, congressional, or other public meeting that has 
not a trained staff of Wheatstone operators. Every race meeting has its 
Wheatstone staff, without which, at such places as Epsom, Lincoln, New- 
market, etc., the business could not be handled — at the former on Derby 
Day, 5,000 or more despatches are handled within an hour or so of the 
result of the race. 



A complete set of the apparatus, which had been placed on the plat- 
form for the occasion, was then put in actual working order, and examined 
with evident satisfaction and pleasure by the members. The scene was a 
lively one for a time, resembling a junior telegraph office. The beautiful 
workmanship displayed in the finish of the instruments elicited general 
expressions of admiration. 

The next meeting of the Society will be held on Friday evening, 
December 7th, at which Mr. P. B. Delany, of Philadelphia, will deliver 
a lecture on ** Synchronous Multiplex Telegraphy." This is the system 
recently invented by that gentleman, and given much publicity through 
the daily press. 



RELATIVE COST OF THE ELECTRIC LIGHT. 



THE following letter gives some information of interest relative to 
the cost of lighting mills with the incandescent system of electric 
lights: 

Olneyville, R. I., Oct. 20, 1883. 

Messrs. Rhode Island Electric Lighting Co., Providence: 

Gentlemen — In accordance with your request, we give you below 
the result of our experience with the Maxim incandescent light 

On the third day of April last, we started one of your Weston dyna- 
mos, running one hundred Maxim incandescent lamps, and April 30th, 
an additional fifty-light machine. Our shop is a one story weave shed, 
containing 260 cotton looms, with attachments for fancy and Jacquard 
weaving, running on white work day and night, an average of 280 hours 
per month of lighting tune throughout the year, or 243)^ hours per month 
for the season just passed. 

The power is furnished by the Corliss engine which drives our looms, 
our indicated H. P. being 50 without electric machines, and 73 H. P. with 
machines running. The shop was piped for gas with one seven-foot 
burner to every two looms, and additional burners in other parts of the 
shop, 167 in all. In stringing for electric lights we hung one incande- 
scent lamp beside each gas burner, thus displacing only one gas jet by an 
electric lamp. The lamps were guaranteed for an average life of 600 
hours. Since putting in the Weston machines we have run our 167 
lamps every night, burning gas only during the stoppage of engine at 
midnight and morning, say a dozen burners one hour a day. We average 
the time of starting the two machines at April 15th, and reckon a full six 
months' average operation of the same — to October 15th— 1,460 hours, 
the result of which is as follows: 



Lamps broken in April. 
May. 
June. 
July.. 



Lamps broken in August. . .10 

•* *• Sept 9 

** ** to Oct. 15... 8 

Total 60 

exclusive of 20 which were broken in starting the machines prior to 
April 3d, and 7 imperfect lamps which burned only an hour or two, and 
were returned for new ones. The time so far run is, in our judgment, 
too short to admit of an exact calculation of the actual Jife of the lamps. 
A breakage of 10 per month as above, if continued indefinitely in the 
future, would indicate an average life of nearly 17 months, say 4,000 
hours. This we do not expect, but think we are safe in counting upon 
an average breakage of not over 18 per month of 243 hours, giving a life 
of 9 months or 2,200 hours. 

Assuming the life of the lamps as 2,200 hours, we have 
as the cost of lamps per year of 3 360 hours, an 

equivalent of 255 lamps, at $i. 50 each $382 50 

Attendance, 4 men, at $9.00 per week 468 00 

Fifteen per cent, on cost of machines, shafting, belts, 

etc., ($4,328.00) 649 20 

Oil, brushes and sundry supplies, estimated 130 00 

23 H. P., at 1 ^ji cents per H. P. per hour, for 3,360 

hours 966 00 



•2,595 70 



TSU ELECTRICIAN, 



371 



Cost of gas, 167 seven-feet burners, 3,360 hoars, 3.927,- 

840 feet gas, at $2 per M $7,855 68 

In Providence we should be allowed a rebate on this 
quantity of gas, say 25 cents per thousand feet. 

Cost of electric lighting ^ of i cent per lamp per hour, 
equivalent to gas at 66 cents per thousand feet. 

In the above figures we have charged to interest account an excessive 
amount, intended to cover depreciation and breakage. Up to this date 
we have had no breakage, and the machines are in better running order 
than when first put in. We have also charged to power the full propor- 
tion of the 23 H. P. used. We think it fair, however, to reckon against 
electric light only the expense of power in excess of what it was costing 
us before using the electric machines ; inasmuch as we had our 
engine and boiler plant and the expense of engineers, supplies, interest, 
and the larger part of the fuel while using only 50 H. P. As most manu- 
facturers are in the same position, the actual cost of adding electric 
machines to an existing plant of machinery would be, as regards power, 
much less than the proportion of H. P. added. 

In our case we estimate the difference of cost per annum 
at not over $500 00 

Adding this to attendance, lamps and supplies as 
above 980 50 

And 6 per cent, for interest on plant 259 68 



We have $1,740 18 

which may be regarded as the actual cost per annum 

to us so far. 
To this should be added a depreciation account, say 

of 8 per cent., or 346 24 



Or a toUl of % $2,086 42 

which we believe to be a close estimate of the cost to us of 167 lamps, 
running or burning 3,360 hours per year, or ^ cents per lamp per hour, 
equivalent to gas at 53 cents per thousand feet. 

The cost of several of the above items could be reduced largely by 
mills using larger engines and more electric machines. For instance the 
cost of power, in our case i)^ cent per H. P. per hour, should be brought to 
less than i cent, while one attendant at, say $2.00 per night, could run 6 
electric machines instead of 2 as in our case. The cost of machines, 
lamps and supplies will probably be reduced by competition as well as 
by improvements in the manufacture of the same, and there will doubt- 
less be an increase in the actual duration of incandescent lamps. 

We think it fair to state that we have a short circuit and a favorable 
one, with the dynamos placed in the same room with the lamps, and an 
easy load on our engine. Our running nights is also calculated to re- 
duce the cost of the electric light to us. Our shop, however, is, on the 
whole, not an easy one to light, owing to the fancy heads on our looms 
and the heavy framework overhead for Jacquard attachments. We were 
obliged, in consequence, to use a large number of lamps for the area 
lighted, and the test against a seven* foot gas jet was a severe one for the 
electric lamps. We have had for six months a perfectly satisfactory 
light, with little trouble from any source; and as machines in actual 
operation every night during this time, we have no hesitation in saying 
that your Weston dynamos, with the Maxim lamps, have passed beyond 
the experimental stage and seem to us an assured success. We remain. 

Very truly yours, 

GRANT BROTHERS. 



ELECTRICAL DISTANCE AND SPEED 
INDICATOR. 



WE learn that the electrical mileage and speed indicators, manufac- 
tured by the Electrical Mileage and Speed Indicator Company, of 
Detroit, Mich. , under patents owned by Mr. E. R. E. Cowell, of the 
same city, have been thoroughly tested on the Michigan Central Railroad 
with most satisfactory results. 

The mileage indicator takes its motion from a magnet connected with 
the revolving axle by a simple cast-iron commutator and wires. As 480 
revolutions of the forty-two-wheel, and 610 of the thirty-three-wheel 
make a mile, an exact measurement is made easily. The device is very 
simple but effective. Tested over a ten thousand mile run, not one mile 
was lost. 

An electric signal, coupled automatically throughout the train, is 
another of Mr. Cowell's inventions, manufactured by the company above 
named. It is intended to supersede the bell-rope with its many imper- 
fections and shortcomings, and has been 'aptly described as " the bell- 
rope of the future." No matter what the length of the train, it gives a 
perfect and instantaneous signal to the engine driver. 



An Indianapolis inventor is said to be quietly laboring to 

perfect an electric headlight for locomotives, the power of which is to be 
equal to that of 400 candles. As a 20.candle light is the most intense 
that has hitherto been devised for this purpose, the prodigious gain of the 
invention, should it prove successful, is quite incalculable. It will light 
the track for a mile brilliantly, and the light will be full and continuous. — 
Western Manu/aclurer, 



It may certainly be said that for pumping, sawing, and such 

like operations of a large country house, an electro-motor, actuated by the 
dynamo which lit the house at night, would be much cheaper and quite as 
effective as a steam engine. Sir William Armstrong, at his p:ace near New- 
castle, has utilized a waterfall in his grounds to light his house by night, 
and supply it with power by day. The waterfall is 1,500 yards from the 
house, it actuates a turbine which it connects by a belt to a dynamo electric 
converter, capable of transmitting about five horse-power into a current of 
electricity. The current is conveyed by a suitable conductor to the house, 
where it works forty Swan lamps. In the daytime it works a sawmill. 
Sir William Siemens, at his country scat, near Tunbridge Wells, uses a 
steam engine, the waste steam of which warms the hot-houses. During 
the night the primary machines actuate two powerful electric lights, which 
are employed in forcing the growth of various fruits and plants which live, 
as it were, in perpetual sunlight— or its equivalent ! Durinsj daylight one 
of the machines is used to work a chaff-cutter and other machines at the 
farm, a quarter of a mile away ; the other does the pumping of the estab- 
lishment. At night, of course, they are employed for \\g\iX.— Nineteenth 
Century. 

A DESPATCH FROM BOSTON, Nov. 1 7, says: Suit has been 

entered in the United States Circuit Court here by the Western Union 
Telegraph Company, the American Speaking Telephone Company, the 
Gold and Stock Telegraph Company and the Harmonic Telegraph Com- 
pany against the American Bell Telephone Company, for violation of the 
agreement of Nov. lo, 1879. The complainants assert that under this 
agreement the American Bell Telephone Company was to enter into no 
more contracts with telephone exchanges and was to pay the Western 
Union Telegraph Company a certain percentage of rental or royalties on 
the patent then owned by the Western Union as soon as the use of the 
telephone reached a certain point. They claim that this point has been 
reached, and ask an accounting of all the property of the Bell Telephone 
Company, and an injunction restraining that company from further viola- 
tion of the contract. 

There appears to be a most prejudical feeling of jealousy — not 

commendable rivalry between some of the electric companies. Recent 
exaggerated and persistent attacks on the arc lights would seem to be in- 
spired by something more than an excessive desire to protect the public 
from harm. Some papers have even gone so far as to attribute this ani- 
mus to a leading electrician, and the entire anti-electric campaign to sordid 
motives. Electricians should know that such attacks must injure the 
interests of electricity in general. The public require to be familiarized 
with electricity, to regard it, as it truly is, as a great element of usefulness, 
and not as a mysterious death-dealing agency. '* It's a vile bird that 
soils its own nest." Harmony and energetic action is what is required, 
not only in the interests of the public, but in those of electricians them- 
selves. 
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TO OUR patrons: 



AT the close of another year and another volume, 
we desire to announce to our many readers and 
advertisers that the generous and hearty support 
we have received from them, and for which we are very 
grateful, has prompted us to make arrangements for the 
future conduct of this paper, that will greatly enhance its 
value and usefulness. 

The new volume will appear under the more comprehen- 
sive title of The Electrician and Electrical Engineer, 
it will be published by the Electrical Publishing Co., 
and, as our friends will be pleased to hear, Mr. Frank L. 
Pope will hereafter be its editorial manager. The paper 
will be greatly improved, and will be as heretofore, ab- 
solutely independent and impartial on every subject. It 
is intended to make this journal more particularly the 
exponent of electrical science in this country, but at the 
same time it will give to foreign matters within its field 
the space and attention wh'ch their importance to Ameri- 
can readers may entitle them to occupy. 

Mr. Pope will bring to the editorial chair of this journal 
rare literary skill as well as ripe experience as an electrical 
engineer, and he occupies a high place in the ranks of that 
large and growing class, whose wants this paper will be 
especially intended to supply. Mr. Pope's experience as a 
writer for encyclopaedias and other scientific publications, 
as editor of a telegraphic journal for many years, and as 
author of one of the best hand-books of telegraphy in the 
language, ensures the possession of the literary faculty in a 
high degree, while his services in the management of tel- 
egraphic enterprises at home, and in tlie Russian-American 
overland telegraphic expedition abroad, as well as the 
numerous electrical inventions he has made, show him to be 
equally familiar with the practical and technical details of 
his profession. 



Starting in life as a telegraph operator, Mr. Pope was 
one of the first in this country to adopt and put in practice 
the results of scientific investigation, and he has since stead- 
ily maintained his place in the front rank of American elec- 
trical engineers and writers on electricity as applied to the 
useful arts. 

We congratulate our readers on the many advantages 
which they will reap from Mr. Pope's connection with this 
paper. Address all communications to The Electrical 
Publishing Co., 115 Nassau Street, New York. 



1883. 

AS the flight of time reveals the future, it also affords 
a wider retrospect of the ever growing past. The har- 
vest of scientific research and skilled industry has added 
much to the sum of human knowledge, and increased the 
blessings of life. More than ever has electricity become a 
necessity in what is essential, and a luxury among comforts^ 

While the records of the past year have not been graced 
by any wonderful achievements in electrical science, there 
have been numerous contributions to its advancement, re- 
sulting from the diligent efforts of numberless workers as 
yet unknown to fame. 

The fertility of resource of the American mind is shown 
by the number of patents issued upon electrical subjects. 
The patents show constructive rather than creative skill, 
and if the record lacks those brilliant flashes of inventive 
genius, comparable to those which produced the telephone, 
yet there must be a modicum of good amid the rubbish of 
scores of useless patents, and the final result of such a great 
amount of honest application must prove beneficial. Who 
can state the measure of prosperity due to the liberal policy 
of our patent laws in fostering useful inventions; and some 
of our States have experienced the result of wise corpor- 
ation laws, framed to encourage upon an equitable basis, 
the union of invention with capital. 

Although a review of the electrical progress of the year 
is indeed a summary of the record of current events pub- 
lished in our columns, yet this affords an occasion to con- 
sider some of the salient features of the year's work. 

On account of its novelty, the enthusiasm for its future, 
and the promises of success, electric lighting has claimed 
the greatest attention during the year, although the actual 
financial investments are less than those of the other com- 
mercial uses of electricity. 

In all new enterprises, the prescient faith of the vigor- 
ous worker is an element necessary to success, but that 
phase of electro-mania, which seeks something for nothing, 
is pernicious to every interest involved. 

The prosperity of electric illumination cannot rest upon 
a firm basis until divested of much of its speculative char- 
acter. In the May issue, we showed that the capitalization 
of the 92 electric light companies in the State of New York, 
amounted to $122,445,000; and if the three or four leading 
companies are omitted, it is doubtful if these companies possess 
one million of dollars worth of actual property. In England, 
the business of electric lighting has been far more seriously 
embarrassed, by the extent to which speculation has usurped 
the field which would have yielded rich returns to legitimate 
business transactions. 

If Adam Smith were in the flesh, rest assured that he 
would classify *' promoters of undertakings " among the 
non-producers. 



Those not conversant with the detatls have little concep- 
tion of the amount of toil required to bring the electric light 
to a commercial J>asis. Assistants had to be educated and ar- 
tisans trained for this work; the market must be developed 
to furnish suitable supplies; and even it was necessary to in- 
vent and build steam engines to obtain desired results, and 
at this day, an American engine (Armington & Sims) is 
running the modern dynamos in the House of Parliament, 

The question of engines for dynamos was considered of 
such importance, that much of our space has been devoted 
to an able series of articles on the subject. 

The various schools of applied science are doing all that 
a technical school can do to furnish trained assistants in 
electrical science. 

As an example of fine artisanship, we consider that the 
modern incandescent lamp is almost without parallel in the 
application of skilled handiwork to an article of manu- 
facture. Consider the requirements, fashioning the material 
into a carbon filament, whose cross-section is certainly less 
than one five-thousandth of a square inch, yet the electrical 
resistance of each one must conform to a fixed standard, 
and be uniform throughout its length. The carbon must 
endure sudden extremes of temperature, and last for 
months while as hot as fused platinum ; the vacuum must 
be the best attainable, the glass work comely, and above all, 
the whole furnished for the price of a very ordinary oil lamp. 

Such success represents an unknown quantity of failures, 
and one wonders; could we draw aside the proper curtain, 
would not we see an incident similar to that of the valet of 
Beau Brummell, descending the stairs with a bunch of 
rumpled cravats, *' these be our failures, sir ! *' 

Among the textile mills, electricity has proven to be an 
ideal illuminant wherever the quality of the production 
made outside of the 1 imits of daylight depends upon thorough 
illumination, exact discernment of colors, and the best phys- 
ical condition of employes attainable by a pure atmosphere. 
But the small profits accruing from a large production of 
goods, has rendered the capital engaged in this business un- 
usually timid, and exceeding conservative as to new expend- 
itures, while sundry whispered expectations of new inventions 
of wondrous efficiency have tended to restrain purchasers. 

No interest has so much at stake in the successful 
abolition of serial w^ires as the electrical coq>orations, but 
no method of arranging subterranean arc light, telegraph or 
telephone wires has yet proven successful to the conditions 
that exist in New York. 

Legislative stupidity has found frequent vent in enact- 
ments prohibiting aerial wires. Since it is an axiom of law 
that every wrong has a remedy, let these legal powers who 
^ut aerial wires under the ban, also show how to put them 
under the surface of the earth. 

From time to time, we have given information respecting 
the efforts made in this direction, but the whole result is 
fairly stated in the last report of the directors of the Ameri- 
can Bell Telephone Company. 

'^ In the work of putting wires underground the progress 
has not been as satisfactory as could have been wished. 
Underground cables have been laid in iron pipes in Boston 
in two directions from the main office^ — one line being 
1,200 feet, and the other 1,485 feet in length. Conver- 
sation is successful within short limits over these 
lines, but where they are ujed in connection with long 
lines- — for instance those reaching to the suburbs — the voice 
becomes indistinct. Unless this difficulty can be removed, 
the connection with points outside of Boston would be 
almost if not quite useless to those whose wires were under- 
ground." 

While great improvements have been made in electric 
lighting apparatus during the past year, no generically new 



line of development appears to have been taken up. Dynamo 
machines have been made more efficient and simplified in 
construction, arc lamps have been made more steady and 
reliable in operation, incandescent lamps have been im- 
proved in efficiency and durability, and many accessory de- 
vices have been developed and perfected which, in the 
aggregate, have largely increased the commercial availability 
of both systems of lighting. 

Thus far, the effect of electric lighting upon the gas 
interests, has been of a beneficial nature. The fear of a 
competitor has encouraged the gas companies to adopt j 
more modern processes, while the example of the thorough' 
illumination in public places by electricity, has accustomed 
persons to greater artificial light, and increased the total 
consumption of gas about twenty per cent. 

Experience has shown that the dividing line between j 
electricity and gas is as strongly marked, as that between^ 
gas and kerosene oil 

As a result of strict attention to the continuous insula- 
tion of the apparatus, the electric light companies have 
not been compromised in matters of originating fires, dur- 
ing the past year, and the underwriters now consider a 
well arranged electric lighting plant as safe as any method 
of artificial illumination. It must not be forgotten that 
electricity, in common with all forms of energy, is dangerous 
in the measure that it escapes control. 

Notwithstanding the large amount of threatened litiga- 
tion on the subject, only two cases of especial importance 
have reached a decision during the year. 

One decision set aside the Gramme patent, and was 
based mainly upon the principle that the expiration of a 
foreign patent terminates the United States patent for 
the same invention. 

The other decision was to the suit of the American 
Bell Telephone Company against the Dolbear static tele- 
phone, and resulted in decreeing the injunction. 

Should the Supreme Court upon hearing the appeal, de- 
cide that, in order to preserve the rights of Prof. Bell under] 
the law, his invention covers all possible methods of elec- 
trical transmission of articulate speech, then his patent will 
be the broadest ever known, and embody the nearest ap- 
proach which can be suggested to patenlmg a principle* 

The Bell company is at present master of the situation, and 
the use of all improvements in telephony must be through this 
company. There are now 294*943 telephones leased in the 
United States, and the growing use of telephones will force 
the company to avail itself of every invention capable of 
improving the service in economy of time or material 

The telegraph is the factor which preserves the equilib- 
rium of the commercial world; it traces the history ofj 
current events ; and fixing prices by its record of supply* 
and demand, performs service in nearly every transaction ; 
and its absolute paralysis for a few hours would engender 
feelings of uncertainty and distrust, causing financial panic. 
For the extent of some of its operations, listen to the logic of 
figures taken from the report for 1883 of the President of 
the Western Union Telegraph Company : 

Miles of poles and cables, 144,294; miles of wire^ 432,726; 
offices, 12,917; messages, 41,181,177; receipts, $19 454,902.- 
98; expenses $11 J94,5S3.4<5: pJ*ofits, $7,660,349.58. Large 
as this amount may be, it is estimated that the Western Union 
represents only threeeighlhs of the telegraph in the country, 
the remainder being principally the wirei in the service of 
railways. 

There are now seven Atlantic cables in working j 
order, and the average profit is said to be seven and one-halTi 
per cent., so there is reasonable ground for assuming that 
the two new cables will prove satisfactory to the projectors. 
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The strike of the operators in July inflicted serious 
losses on both sides. Never was such an intelligent body 
of persons engaged in a strike, but the general public 
seemed to have little sympathy with any measures which 
interfered with the transmission of messages, and the strik- 
ers won a defeat. All strikes are to be deplored, and the 
question of the equitable compensation for labor of the 
various degrees of skill is a problem of civilization, which 
is more serious than that of slavery, in the measure that free 
labor is more valuable than slave labor. 

The well-known physiological efiFects of electricity have 
given rise to many attempts for its general adoption, partic- 
ularly for derangements of the nervous system; but its use 
is almost solely confined to the service of certain specialist 
physicians who are not professionally recognized by the 
medical fraternity. In the department t)f surgery, however, 
electricity has proved to be of great value. 

We have had occasion to refer in terms of commenda- 
tion to Leiter, of Vienna, Dr. Thomas Oliver, of Newcastle, 
England, and Dr. Roswell Park, of Chicago, for their serv- 
ices in using the incandescent lamps, in combination with 
specula, to illumine the interior of the body, and intelli- 
gently make diagnoses, which were formerly based upon 
mere conjecture. 

Electricity has been used as a means of cauterizing; and 
of late, exquisites, dissatisfied with the growth furnished by 
nature, have availed themselves of electricity as a depilatory 
by cauterizing the follicles at the roots of the hair desired 
to be removed permanently. 

Last year Prof. A. Graham Bell added to his fame by 
giving to the world a description of the beautiful adaptation 
of Prof. Hughes* invention of the induction balance used 
for the detection of masses of metal in the human body. 

This apparatus was evolved from the imperfect device 
used to seek for the bullet in the body of the late President 
Garfield. 

The science of electricity is becoming the handmaid of 
other sciences in matters requiring? precise operation and 
accurate record; even the United States Fish Commission 
use the electric light in their investigations of the fish along 
our sea coast. 

The improvements in the management of the light, have 
enabled photographers using the electric light to obtain the 
finest artistic effects. In the matter of electric watchmen's 
clocks, used by all large establishments, this country is cer- 
tainly ahead of pur transatlantic neighbors, where we be- 
lieve the primitive methods of the pin clock are still in 
vogue, with all the possibilities of erroneous record, and 
sophistication by the unfaithful. 

In the terminal railway stations, the signals for starting 
trains are given by an automatic signal apparatus, which is 
adjustable not only for a regular time-table six days in the 
week, but remembers the seventh according to the special 
schedule in use on Sunday, and also notifies gatemen to be 
at their posts, and passengers to leave the waiting rooms in 
due time for the departing trains. The telegraph and the 
automatic signals are essential to the safe operation of rail- 
roads. 

In the matter of electric railways, operation has thus far 
been limited to experimental work in this country; but there 
are several electric railroads under construction, and the 
results of their operation will be recorded in due time. 

Electro-motors have been thus far a matter of hopes and 
promises; there has been no electro-motor made which will 
automatically regulate itself to uniform velocity with vari- 
able mechanical resistance, and slight differences in cur- 
rent. 

It is not unreasonable to demand of an electro-motor 
the same precision of operation which is required of a 



steam engine or water wheel. It is impossible to relate in 
the compass of a single article, the numerous uses to which 
electricity has been originally put during t}ie last year, and 
in many an obscure device undoubtedly lies the germ of 
inventions which will prove a necessity to mankind, and we 
trust all useful inventions will bring adequate reward to 
their originators. 

The literature of the heavy currents used in electric 
lighting, and all that pertains to the subject, scarcely made 
a beginning until the present year. Many of those, whose 
professional duties lay urgent claim for their services have 
imparted of the wealth of their experience. 

Among the numerous contributions to the literature of 
electricity it cannot be considered an invidious distinction 
to refer to the Cantor lectures, delivered before the Society 
of Arts, by Prof . Sylvanus P.Thompson; and the lectures on 
electro-motors and their government, by Prof. Ayrton and 
Mr. Perry, as examples of clear statements of the present 
state of the art of using electric currents on a large scale. 
In the matter of electric literature, we are largely the debtor 
of our foreign friends. 

Unfortunately, the contributions of such men as Prof. 
Henry Morton, or the inventors of the four great systems 
which are justly named after Brush, Weston, Edison and 
Thomson, are limited to a hasty interview, or a lecture 
which is general in its nature. It is to be hoped for the 
sake of the advancement of electrical science, that these 
gentlemen will give to the world, the results of their ex- 
perience. Each of them in his own way has attained to 
eminent success, and there is naturally a disposition to 
learn of the processes in the advancement of their work. 

On the other hand, when examining many of the su- 
perficial productions, teeming with lax statements, illogical 
in method, and too often lacking in good faith, one thinks 
of the mentor of years gone by, and longs for one hour of 
Michael Faraday. 

The Vienna electrical exhibition introduced many taste- 
ful matters of improvement, but it seems to lack the im- 
portance of the electrical exhibition previously held at 
Paris. 

Careful preparations are in progress for the electrical 
exhibition, to be held under the auspices of the Franklin 
Institute, at Philadelphia, in next September. We com- 
mend it to our foreign friends as well as to our home read- 
ers, and trust that the exhibition will receive the co-oper- 
ation of all interested in electricity. 

About forty years ago, one of the principal examiners 
in the United States patent office, came to the mature de- 
cision that the work of the patent department must soon 
come to an end,because the inventive power of the human mind 
had reached its limit, and that there would be no further 
demand for new inventions. So, like a prudent man, he 
resigned, and engaged in portrait painting, which promised 
to be a good business to the end of time while vanity 
and funds kept company with humanity. 

The marvelous growth of the American patent system 
is not merely the result of wise legislation, but an indi- 
cation of a national trait which is doubtless the evolution 
of the economies rendered necessary by the privations of 
the early settlers of our country. Our patent system has 
outgrown the scheme of a generation ago, and the inventive 
interests require modifications which would reduce the 
amount of litigation necessary to enforce the title to dis- 
puted inventions. Although the time has passed when a 
judge on the bench could be deceivrti by an inverted 
planing machine, as was the case in one of the Wood- 
worth suits, yet it seems proper to assume that many ques- 
tions of fact could be more feasibly established before a 
tribunal, consisting of persons familiar with the class of 
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invention in dispute, than before judges learned in the 
law, but whose education in mechanics is too often carried 
on in the court room. 

The opportunity for new inventions extends as the 
demand for greater consumption grows. The development 
of one invention gives rise to a demand for others. We have 
already referred to the needs of methods of governing electro- 
motors, and to the desirability of some arrangement of pro- 
tecting underground electric conductors. 

At a recent meeting of the New England Cotton Manu- 
facturer's Association in Boston, the burden of the session 
was not devoted tn questions of mechanics or miU-engin- 
eering, neither did the financial problems of cotton manu- 
facture rereive attention, hut the published reports show 
ihat the most serious consideration was giv^ u to the diffi- 
cuties which i>eset cotton spinning during dog days. It is 
well known ihai this hindrance is caused by the accumula- 
tion of the static electricity generated in he action of the 
fibres on eat h other, and by the belts; and is not confined 
to cotton mills, but is shared to a greater or less extent by 
all textile mills. During these peculiar atmospheric condi- 
tions, the quality of the work is lowered, and the quantity 
of production reduced from six to eight per cent 

This meeting was attended by representative men in 
every branch of the cotton manufacture, and with their 
experience — upon a problem so serious, that one member 
made the statement that its solution would be worth miU 
lions to American mills—there was no method shown by 
which these difficulties could be overcome. The use of 
atomizers or vapor to control the humidity of the atmos- 
phere, or the use of electrical conductors at belts, give 
only partial results. We referred to the matter at some 
length several months ago, and commend it as a subject 
which has received but little attention from skilled electri- 
cians, and is full of promise to the one who masters the 
subject and devises the means of preserving those atmos- 
pheric and electrical conditions most favorable to textile 
manufactures. 

The necrology of the year shows that death has been 
busy, and that some of the leaders in electrical science have 
been called to their final rest. ; 

This article does not afford an opportunity to give a fitting 
reference to Sir Karl Wilhelm Siemens, perhaps better known 
by its anglicised form, Charles William, eminent as a scien- 
tist, civil engineer and electrician, and like Michael Angelo, 
successful in the many enterprises and lines of study to 
which he devoted himself. Coming from Germany to 
London, at the age of forty years, his wonderful attainments 
placed him primus inter pa res. H e w^as rec enl 1 y in ve sted 
with Knighthood by Queen Victoria, being one of the few 
persons foreign to British dominions, who have been thus 
honored. 

Of the other more prominent electricians who have passed 
away, one of the oldest was William Martin, of Boston, 
who was an associate of Frof. Morse in constructing the 
first galvanic telegraph, and retained his connection with 
the Western Union in a position of responsibility to the 
last, 

W. E. Sawyer, one of the earlier lights in electrical 
science, closed his life in a shadow of marked contrast with 
the earlier promise, justified by his brilliant scientific 
genius. 

The death of Mr. Cromwell F. Varley, in England, was 
flashed through the submarine cables whose practical and 
commercial operations were more due to his electrical 
skill j than to any other single person, Richard S. K, Wer- 
dermann devoted himself to electrical science in such an 
unself sh manner that he did not provide a suitable com- 
petency for those dependent upon him. 



M. Alfred Niaudet, a prolific writer, manager of the 
Societe Gdn^rale des Telephone, and chairman of the 
Compagnie Internationale des TcliJphones, of whom our 
excellent contemporary, AYii/e Imitafridle^ says: — '* He was 
one of the first to foresee the part that would be played by 
machines in the production of electricity." 

M. Brequet, a prominent electrician, member of the 
French Institute and of the Bureau of Longitudes, as also 
his nephew, M. Niaudet Breciuet, a well-known electrician. 

We forbear to mention others of lesser fame, whose 
talents have doubtless found suitable enconiums, and whose 
virtues received recognition by those of their personal 
acquaintance. 

The limits of this review have estopped suitable refer- 
ence to many features 'of electrical progress which must be 
considered of minor importance 

Electricity is full of promise to any who choose to 
enter the faithful consideration of its principles, in their 
relation to the wants of man ; and our object will be to 
continue a record of electrical success for 

1884. 



NOTICE. 



IN our November issue we published a communication 
regarding the late K. S. R. Werdermann, of London, 
pointing out that he had left a helpless family unprovided 
for. Any who wish to contribute to a fund for their pre- 
sent relief may send checks to Clarence A, Seward, 143 
Fifth Avenue, Henry Morton, Stevens Institute, Hol)oken, 
N. J., Rowland R, Hazard, 173 Fifth Avenue, N. Y.^ 
Thomas E. Gatehouse, 22 Paternoster Row, E. C, London, 
England. 



■ — — At the FkESENT TIME, clcctrlc conductors are continuous lialf 
way round the world, and whenever a message is sent from Eng^bnd to 
Australia, direct energy is transmitted io,cX)0 mile§, but in what quantity? 
The energy of the current, according to Professor Osborne Reynolds, as 
it arrives, is not much more than sufficient to keep a watch jjoing^ at any 
rate not more than i-iooo miUionlhs of horse-power. The value of such 
energyn estimated at j^i7 per minute^ would be equivalent to a billion 
pounds per hor*je power per hour, whereas the bijjhest price paid for 
aoimal latxir in Austr,iliii or England is not mure (ban 6d per horse* power 
per hour. This shows the difference bctweeo the tfansmisfiion of electri- 
city for telegraphic purposes and its Iransmissioii for mechanical putposes. 
Energy differs m value greatly^ but for operations that can be performed 
by m^n or horses, the price of enci]^ must be regulated by the highest 
price of com*^ — Enginffr, 

M. Sauer has constructed a battery tliat acts only in sunlight. 

The tjattcry, as described in the EiiCtr&krknifeh^ Zeitukri/t, coiisiiiiit of a 
gloss vessel containing a solution of 15 parts of table salt aiid 7 parl?i of 
sulphate of copper «n 106 partis of water. Within is a porous cell con- 
taining mercuT)'. One electrode is made of platinum j and is put lu the 
mercury; the other is of sulphide of sih'er, and is placed io the salt 
liolution* Both are connected with a galvanometer, and the whole is 
inclosed in a box when not in use. When the batter)^ is placed in the 
sunlight, the galvaimmetcr needle is deflected to a certain point, and the 
sulphide of silver is found to be the negative pole. Any change in the 
intensity of the light — such as a cloud over the sun— is indicated by the 
needle. The action of the battery depends on the effect of the chluride of 
copper upon the mercury. Sub-chloride is formed, and reduces the sul- 
phide of silver; but this can oniy take place with the aid of sunlig^ht. 
Hitherto the only manner in which light seemed to affect electrical action 
was by increasing the resistance of a ^lenium celJ, and all photo*electrical 
expcrimenjs w^rc based on this pbeaomenon. 
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THE ALLEGED DANGERS OF ELECTRIC ARC 
LIGHTING. 



** There is but one Edison snd Johnson Is his prophet." 

[Extract from EdUon BullHin,^ 

A GENTLEMAN of Philadelphia, well-known in elec- 
tric circles, has occupied himself for many years in 
making a collection of brk-a-brac mainly relating to electric- 
ity and its practical applications. Not the least curious and 
suggestive of these objects is a cutting from a Philadelphia 
newspaper of some fifty years ago, containing a most 
emphatic and earnest protest against the proposed establish- 
ment of a system of gas lighting in that c\xy. A terrifying 
catalogue is given of the direful consequences which must 
inevitably resuk from ihe general introduction of the new 
mode of illumination. The waste products from the works 
would kill the fishes and annihilate the fisheries upon the 
Delaware and Schuylkill rivers ; the gas would take fire 
within the pipes, heat them to incandescence, and thus pro- 
duce a general conflagration ; the pipes would continually 
be broken or become leaky, and the escaping gas collecting 
and taking fire, would give rise to the most frightful explo- 
sions, tearing up the streets, shattering buildings into frag- 
ments like gunpowder, and scattering death and destruc- 
tion far and wide. If it did not take fire, it would suffocate 
people in the streets and in their homes, it would kill the 
shade trees in the streets and parks, and destroy birds and ani- 
mals, and so on at great length. To this manifesto is ap- 
pended the signatures of a vast majority of the leading 
citizens of Philadelphia of that date. 

It must be admitted that these predictions have been 
found by experience to be justified by the results. Fright- 
ful explosions have been produced, buildings have been 
blown to atoms and set on fire, men, women, and children, 
to say nothing of beasts, birds and fishes, have been blown 
up, poisoned, or suffocated in great numbers, and vast num- 
bers of shade trees have been kilkd ; nevertheless it does 
not appear that there is any general disposition on the part 
of the public to abandon this death-dealing illuminating 
agent and return to the comparatively harmless whale oil 
lamps and tallow candles of the ancient Fhiladelphians, 

The same class of alarmists have now selected the electric 
arc lighting system as an object of attack upon substantially 
similar grounds. During the past few weeks the public has 
been regaled with a series of highly sensational essays under 
such captions as the following : ** Sudden Death in the Air/' 
"Wires that Burn and Kill," ''There is Death in the Box," 
etc. The writer of these articles commences by solemnly 
assuring the public that "conflagration and death are 
threatened by every inch of the big arc light wires, of which 
hundreds of thousands of feet are strung up all over the 
city. They are a constant menace to the lives of those who 
walk beneath them, and to the permanence of the stately 
buildings whose architectural beauties they veil and mar," 
It would occupy too much space to repeat in detail all the 
preposterous falsehoods and misstatements with which these 
articles abound, and which purport to be given on the 
authority of an anonymous ** expert of world-wide reputa- 
tion." It is perhaps fortunate for that gentleman that the 
writer does not state in what the expert's reputation con- 
sists, inasmuch as there are persons who might regard the 
President of the celebrated Sazerac Lying Club as ** an ejc- 
pert of world-wide reputation." We have only room for 
a few choice extracts: ** The wires are liable to kill, with 
lightning's suddenness and celerity, the fireman who directs 
a stream of water .1 cross them." The force of the arc light- 
ing current is " sufficient to pierce a plate of glass half an 
inch thick." '* The slightest touch of the finger of a child or 



servant or ignorant person upon a storage battery is pun- 
ished by instant and certain death." " The storage battery is 
more hazardous than powder or dynamite magazines, so far 
as human life is concerned," These quotations might be 
multiplied, but the above are sufficient to show the character 
of the attack. 

It is quite apparent to any one familiar with electrical 
science, that these articles are not written in the interest of 
the public by some well-meaning person who has been led 
into error by misinformation and lack of familiarity with 
the subject, but, on the contrary, they are Inspired by some 
thoroughly well informed electrician with the deliberate de- 
sign of misleading and alarming the public by a skilful 
admixture of statements more or less true, with deductions 
wholly unwarrantable and mischievous. Bearing in mind 
the fact that there are practically three ^tems only of 
electric lighting from a central station now in use, namely, 
the arc lamp, the incandescent lamp supplied by storage, 
and the incandescent lamp supplied by direct currents, and 
that in these articles the most virulent denunciations of the 
first itwo systems are coupled with a skilfully worded ad- 
vertisement of the last, and the further well-known fact 
that the latter has wholly failed to achieve the commercial 
success which has attended the introduction of the former, 
the animus of the articles become apparent. 

The truth is, as all unprejudiced electricians will admit, 
that arc lighting systems, like steam boilers, railways^ gas- 
l>ipes, and hundreds of other necessities of modern civiliza- 
tion, may become exceedingly dangerous, when not properly 
supervised and controlled, but with the exercise of proper 
and reasonable care, the danger to firemen and the public 
generally, as well as to buildings and other structures from 
arc light wires, is practical iy inappreciable. The statement 
that persons may be killed, or even injured by electrified 
streams of water, and by electric currents transmitted 
through a wooden axe-handle, or through glass half an 
inch thick, are, of course, unqualified falsehoods which 
should never have been permitted to be published as facts 
in the columns of a reputable journaL The catalogue of 
persons killed and injured, is a short one, and consists, for 
the most part, of employes of the lighting companies, who 
are necessarily obliged to handle the apparatus and wires 
almost constantly, and who have suffered from the results 
of their own or their fellow employes* carelessness. No 
instance has ever been reported in which any person within 
a building* or the building itself has been injured by reason 
of arc light wires passing in front of it. No loss has ever 
been paid by the insurance underwriters, nor has any claim 
ever been made for damages resulting from arc lighting 
wires. Such attempts to injure the business of competitors 
by exciting unfounded alarm and prejudice in the minds of 
the public, cannot but ultimately recoil upon the particular 
interests they are intended to serve, with far greater 
severity than upon anyone else. 



Several months ago, we gave pubHcity to the method by 

which one could obtam correct time from the astrt^noiiiicat observatory 
at Harvard University* Cambridge, at the price of a ten -word despatch at 
any Western Union telegraph office. At the present time telephone sub- 
scribers in Boston can obtain the standard time, as given by a circuit doser. 
The time is sounded in clicks, like the blows of a fire alarm Thus* if 
four clicks were heard, and then six, the time would be six minutes past 
four. The expense of the matter has been borne by the New England 
Telephone Company, and all their circuits will be equipped with the 
novel feature r for the use of their patrons without extra charge, as soon 
as the apparatus can be placed in position. 



TEE ELECTBICIAN. 



377 



STEAM ENGINES FOR ELECTRIC LIGHTING 
PLANTS. 

BV ROBERT H. THURSTON. 



IV. ENGINES CAPABLE OF DIRECT CONNECTION, 



THE STRAIGHT LINE ENGINE, 

REVIEWING what has been said in this section of 
engines capable of direct connection to the dynamo, 
it will be noted that the engines, which have now been de- 
scribed, have belonged to two classes, differing from each 
other in two ver)'' important respects. In the first, repre- 
sented by the Porter-Al!en engine, we find a form of engine 
especially, and very ingeniously, designed for high speed of 
rotation, fitted with four balanced valves, with the object of 
securing minimum ** dead space/' and maximum economy, 



which the writer happens to be 
in the market as "The Straight 



ing to this (;lass, with 
familiar is that known 
Line Engine/' 

This engine, so far as it is novel, is the invention 
of, and also is designed by, Professor John E. Sweet, form- 
erly the superintendent of the workshops in which instruc- 
tion in machine work was given in the Department of 
Mechanical Engineering of Cornell University — a position 
in which he became widely known as one of the most skilful 
and ingenious mechanical engineers in the United States— 
and now President of the American Society of Mechanical 
Engineers. The first of these engines was built at Ithaca 
for experimental purposes, by students, under the instruction 
of the designer. 

The Straight Line Engine has many interesting and novel 
points, which will bear much more extended study than they 
can be given in the small spare which can here be allowed 
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and ease of working, and controlled by a governor which 
differs from the older form introduced by Watt, by several 
useful modifications of design, and especially, by being 
loaded in such a manner that its speed, and consequently, 
its power and sensitiveness in working, are greatly increased. 
In the second class, we find a valve-gear of the Meyer type 
driven directly by the eccentric, instead, as in the first 
class, through a link, and regulated by a governor riding on 
the main or the governor shaft, beside, and directly attached 
to the eccentric. The features essential to a ** high speed " 
engine are also embodied in the second, as well as in the 
fix&t class of engine. 

We now come to the examination of a third-class of high 
speed engine, which differs as radically from the two pre- 
cceding as they from each other. In this new form of engine 
we find but a single valve which does duty both as a dis- 
tributing and as a cut-off valve. A form of engine belong- 



for the description of the engine. The problem proposed 
to himself by the inventor, was to design an engine which, 
while consisting of tlie smallest possible number of parts, 
should, nevertheless, be economical in its use of steam, 
capable of the most perfect regulation attainable with any 
known device, strong and stiff in every part subjected to the 
working strains of an engine working at high speed, inex- 
pensive in first cost, and durable as a simple engine can be. 

This engine is shown in the accompanying illustration. 

A vertical engine, which is shown at the end of the 
article, is also designed for all powers ; there seems no 
reason why it should not prove a good style for heavy work; 
better in some respects, in fact, than the horizontal engine 

The engine takes its trade designation from its peculiar 
form of frame, which is seen to consist of two perfectly 
straight diverging struts extending from the end of the 
cylinder directly to the two main bearings, thus carrying the 
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line of resistance to the pull and push of th^ connections 
exactly alongjts own central line. No possible arrangement 
could^ive greater stiffness with the same weight of material. 
The whole structure is carried upon three points of support, 
as is the practice with " surface plates," which must, if pos- 
sible, have an absolutely definite and invariable system of 
suports, to avoidj the slightest danger of "spring." These 
points are under the main bearings, and beneath the steam 
cylinder. The two journals receive equal loads ; the crank- 
pin is not subject to the deflecting forces met with where 
a crank is overhung ; danger of unequal wear of journals, 
and of^springing the pin, is thus avoided very completely. 
The fly-wheel is placed in twin-form between the main 
bearings, and also serves as crank, thus making the best of 
cranks as well as balance wheel. This position of the bal- 
ance wheel is one of peculiar advantage. By its action at 
this point, it intercepts heavy and objectionable stresses. 



larger than the rod inside the Babbitt metal bushing, 
for a length of six diameters or more. This hub is 
loose in the hole in the end of the valve chest, and 
packed at the ends by a washer fitted on a flat seat on the 
inside. The piston-rod is similarly fitted. 

The crosshead is a very long casting which overruns the 
guide at each end at every stroke, and thus is rendered safe 
against wearing to a shoulder. A pin subject to recipro- 
cating efforts in any part of an engine, whether it rotates, or 
carries a rotating or a vibrating piece, is apt, in time, to 
show wear on the two sides in line with the principal pull 
or thrust, and to lose its cylindrical form. In this engine, 
such wear is avoided at the crosshead pin, by cutting away 
the surfaces, which do little or no work, and thus securing 
overrunning surfaces, which are not subject to this distorted 
wear to so great an extent. Many other minor points invite 
attention, but they cannot be here considered. 




Straight Line Engine. — Governor and Valve Gear. Elevation. 



which, in other engines, are transmitted to the main shaft ; 
and the reciprocal action of counterweights and equilibrat- 
ing parts is thus only felt within a mass of metal, which can 
resist them with perfect safety, and without their being felt 
in the more sensitive parts of the machine. This arrange- 
ment renders the main journal less subject to springing un- 
der the loads transmitted through it. To secure better dis- 
tribution of wear, the crank shaft is allowed some end-play. 
This end-play, together with the carefully arranged system 
of lubrication, are the best possible insurance against exces- 
sive friction and wear. 

The steam cylinder has the appearance of the cylinder 
familiar to every one, as seen on ordinary plain slide-valve 
engines. Its valve chest is placed at the end nearest the 
crank, and the ports and passages are carried as in those 
engines. The valve stems have no stuffing boxes, but pass 
into the chest through unusually long and carefully fitted 
holes in a hub, made about five one-thousandths of an inch 



The principal feature of this design, in connection with 
that phase of its work which is of especial interest here, is 
its valve-motion. The valve is a rectangular block, sliding 
between the seat and acoverplate; is shown in the engraving. 
Ports are cut through the coverplate, through the valve, 
and through the seat into the steam and exhaust passages 
in the cylinder casting, in the proper positions. These ports 
are double at the ends of the valve, and a single port of 
ample area is made through the middle of the valve. 

The valve is what may be called a " piston valve " of 
rectangular section, the space in which it slides having, 
therefore, also a rectangular section, and permitting the use 
of a detached cover])late, which,while sustaining the pressure 
of steam that would otherwise come upon the valve, 
and thus making it a balanced valve, nevertheless allows 
any unusual pressure, occurring when the piston comes 
back to the compression period of its cycle, to raise it, and 
thus to permit the water which may have caused the pressure 
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to flow back, and thus relieve the cylinder, and obviate all 
danger of forcing out the heads. The principal feature of 
this device is not new ; the writer handled such a balanced 
valve on marine engines, rated at above 5,000 horse-power, 
nearly twenty years ago, and found them, so far as his own 
experience went, perfectly satisfactory. This new applica- 
tion of the principle, however, embodies some new and 
interesting points. The valve cover is sustained on loose 
packing strips, which are free to close up upon the edges of 
the valve, and to take up wear as it occurs. The form of 
the plate, its domed top, is such as to give it great stiffness 
against the superincumbent pressure, and thus to prevent 
pressure on the valve itself in consequence of spring in the 
plate, and the ports are so placed as to prevent the cutting 
away of the faces and seats by the rushing currents of steam. 
The valve and cylinder ports are not dressed out ; the 
casting is made so accurately that these edges can be left as 
they come out of t\\e sand without loss of efficiency in the 
working of the valve. 

The valve is driven by an eccentric, the motion of which 
is controlled by the governor, and the connection of which 



of the governor pulley, and connected to the spring, by 
which it is held under control, by a link extending across 
to the other side of the shaft to the end of the spring, which 
is there secured to the rim of the pulley. The action of 
the governor is substantially the same as that of those which 
have been already described. When the speed decreases, 
the tension of the spring, at the end of the weight lever, over- 
comes the centrifugal effort of the ball, and the latter is 
forced in toward the shaft, carrying with it the end of the 
eccentric lever, and thus giving the valve greater throw, and 
extending the period through which the steam follows the 
piston, producing more power and bringing the engine up 
' to speed. The reverse change of speed of engine produces 
the opposite action of eccentric and of valve motion, and 
the cut-off is shortened, and the power of the engine is re- 
duced to that needed to give the correct speed. As this 
governor may be made as nearly isochronal as may be de- 
sired, the approximation to correct speed may be made as 
close as is consistent with the sensitiveness considered per- 
missible. The use of a single eccentric and of a single gov- 
ernor ball, and the general simplicity of this combination, 
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Straight Line Engine. 



with the valve is effected by the peculiar system of linking, 
seen in the preceding illustration. The eccentric is so sus- 
pended from the disc, to which it is attached, that it may 
be thrown across the shaft by the action of the governor, in 
such a manner as to give the effect of the once common 
and well known " Dodd motion." It is carried on a lever, 
which is pivoted at one side of the shaft, while the governor 
rod is attached at the opposite side. The singular positions 
of the eccentric rod and the rockshaft arm enable the 
alteration of the throw of the eccentric produced by 
the governor, to be effected without alteration of the 
lead of the valve, so that the steam may be admitted, at all 
times, at the same point in the revolution of the engine. 
This it does, since the line of the eccentric rod is, at the 
commencement of stroke, in line with the lever on which the 
eccentric is carried. 

The governor is similar, in principle, to those which have 
been described as used on the last type of engine. It con- 
sists of a single weight, or ball, carried on the end of a lever 
which is pivoted, near its middle point, on one of the arms 



are especially pleasing to the engineer. They, however, 
include the use of a single valve, and thus restrict the de- 
signer, somewhat, in his adjustment of the steam distribu- 
tion, a restriction which the more complicated forms of 
valve-gear are constructed to avoid, as it is well understood 
that the economy of the machine, in its use of steam, is to 
a certain extent, dependent upon the method of distribution 
of the steam entering, and of the exhaust leaving the cylin- 
der. The main objection is the fact, that the mean pressure 
of the steam entering the cylinder up to the point of cut-off 
is necessarily less with a single valve than with the gear in- 
troduced by Sickles and Corliss, and their successors, and 
which have been long standard, and which are admittedly 
superior in this respect. Whether the more costly, but 
more efficient gear shall be used, is to be determined partly 
by the cost of fuel, and must be settled by the judgment of 
an experienced engineer in each individual case. 

The difference in this respect is not, however, as great 
as has been by some engineers supposed, and the econom- 
ical value of heavy compression is now becoming so well 
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understood, that the general impression in regard to this sys- 
tem of valve motion is becoming considerably and rapidly 
modified. What is lost by the drop of pressure between the 
boiler and the piston, is partly compensated by the variable 
and automatically adjusted compression obtained with this 
kind of motion, as is well illustrated in the action of the 
Stephenson link as used on the locomotive. With this 
arrangement, there is also some loss at the exhaust period, 
but not usually enough to be considered serious. As this 
particular engine is operated, this latter loss, and possibly, 
to a slight extent, the former, are somewhat reduced by 
setting the valve without lead, or even with ** negative lead," 
/. e, so that the engine does not take steam until the crank 
has just passed the center, and the piston is starting on the 
forward stroke. 



crosshead, perfectly formed journals, and a valve gear and 
governor, which are as nearly frictionless as those parts can 
well be made. The growth of the engine into its present 
shape, from the first crude sketches made in 1869, to the 
finihsed engine and completed type of to-day, and especially 
the gradual evolvment of the governor and valve gear from 
the older forms, would be an interesting subject of study, 
but cannot here be undertaken. The survival of the fittest, 
among these devices, has led to the production of the 
engine above described. 

The Straight Line Engine has been frequently applied 
to the driving of electric lighting apparatus. In Pen- 
ney 's arrangement of a station of 120 lights, the 
connection of power to dynamo is effected through 
friction clutches, which may, at any instant, be thrown 




The engine, as a whole, with all its important parts in 
section, is shown in the above engraving. The unusual 
quantity of material as compared with earlier practice in 
older forms of engine, the excellent distribution of that 
material, the small number of parts, the heavy crosshead, 
the arrangement of fly wheels, and the form of valve are all 
plainly seen, as well as the general arrangement and system 
of connection. The rods and pins, and all running 
parts are made of steel ; journals are ground to perfect form 
and polished, and the engine, when completed, is set up in 
the shop and carefully tried before sending it out, as is 
becoming the custom with good builders everywhere. The 
designer has made a special effort to reduce friction to a 
minimum, and has given the engine easy running piston and 



I out or thrown in ; any two of the engines have ample 
! power to drive all three of the dynamos used, and a reserve 
' is thus supplied to be used in case of the necessity of 
I throwing off one engine for repairs. The current from 
I any one generator is capable of being switched into any 

circuit, and all parts are accessible for examination and 
I repair. A novel device is that of placing the driving pulleys, 

on the main line, on separate hollow shafts, independently 
I supported, to prevent the springing of the line shaft by 

the pull of the main belts. The line shaft runs directly 

through the jack shaft, carrying the driving pulley on 

the line. 

As this engine is adjusted, with large compression when 

at regular speed, doing the rated work, with negative lead on 
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W the valve at that point, becoming positive lead at J4 cut*off» 

^t it illustrates well the efficiency of the class. A 50 horse- 

^H power engine, driving a 40 light dynamo, according to 
" the report of the manager at the station^ ran at 219 revolu- 
tions, and at 220 when 27 hghts were thrown off. The 
writer, testing one of these engines, using a Prony brake 
to lake up the power, counted 233 revolutions, light, and 
232, loaded with above 40 horse-power; with lower steam, 
the figures became 231 and 230. A well-balanced valve 
and a nearly frictionless governor are the elements giving 
success here. Ever}' good engine, driving dynamos, is 
probably expected to rival this, doubtless, but, doubtless 
many do not. The single-valve engine can evidently, as is 
here seen, be made, by a skilful engineer, to do excellent work 



I 



u 



~ — A NOVEL APPLICATION of thc scicncc of photography I0 the art 
of giannery has been iolrcdticcd at the loyal gun factories in the RoyaJ 
Arsenal. Woolwich, by Col. Eardlcy Mai I lard, rojal artillery, and some 
very successful plates have been taken showing defects in thc bores of 
guns sent bnck for examination after trials. 1 he cleclric light, powerful 
lenses, and mirrors arc employed for ihts purpose. Minute flaws in the 
metal undetected by the usual £utta>peicha impressions have been rcn» 
dtred clear to the eye by tht!=e photographs, and they are likely to prove 
of essential service. 

I Mr. Kfilingvvok I II \\\ iH.ts recently read a paper before thc 

British Association on *' Thc Kfc Risks of Electric Lighting/' which 
concludes as follows — When ihe wotk has been properly supervised, no 

[ trouble should be experienced, and ihc electric lijjht may be said to be 
much safer than g^as, as it is free from those accidents which are due to 

' a servant's carelessness, or by leakage of thc pipcSv Whatever danger 
there is with electric lighting, is entirely localized to the generating station, 
where the dynamos and engines would be under constant supervision. 



SKETCHES OF ELECTRICAL HISTORY. 

BV WALLACE GOOLD LEVISON. 



XII — ELECTRIC SPARK IGNITION. 
PART ML — ELECTRICAL BLASTING. 

ALTHOUGH so little difficulty was experienced in ig- 
niting vapors and gases by the electric spark, 
less volatile substances were at first only with great diffi- 
culty ignited. In one of his letters to the Royal Society, in 
1747, William Watson says:' '* I have made several at- 
tempts to light gunpowder, both cold and hot» but have 
not succeeded. That is because the powder gives off no 
inflammable vapor, and the same is the case with fulmin- 
ating powder/ The electricity merely attracts and repels 
dry powder. But I have succeeded in igniting powder, and 
even discharged a gun by an electric spark, by mixing the 
powder with a little camphor or certain inflammable volatile 
oils/' These experiments of Watson's initiated the mod- 
em art of electrical exploding.' It was soon found possible 
to ignite gunpowder directly by the spark; the essential 
condition of success in its ignition, and that of non-volatile 
substances generally appearing eventually to be the inclusion 
of a relatively poor conductor in the circuit. Thc advant- 
age of introducing persons in the circuit in thc firing of 
spirits, and the facility with which alcohol may be lighted 
by an icicle, being thus explained. ** Conveyed by metallic 
conductors the spark passes in such cases with too great 
celerity to initiate the combustion/ Oblige the discharge 
to leap a wide air space; to traverse a long wet cord, or a 
foot or two of water in its circuit, and owing apparently to 
the retardation of its velocity, it will determine even a 
difficult ignition/** 
In illustration, 
place some gun- 
powder between the 
poles of the appara- 
tus, Fig. 90. called 
the universal dis- 
charger, and trans- 
mit through it thc 
discharge of a Ley- 
den jar. The pOW- ^^ 80,— TAe Vnivermt iHt^harQt. 

der will b^ scattered in all directions but not ignited. 
Next charge the small ivory mortar, Fig, 91, within 
which two conducting wires nearly meet, and including 
in the circuit to or 12 inches of water in a porcelain plate, 

repeat the dis- 
charge, when the 
powder will be ex- 
ploded/ Placed, 
therefore in the 
open, wooden cup, 
devised by Stur- 
geon/ Fig. 92, 
gunpowder will al- 
ways be ignited on 
receiving a spark 
from above, and 

ng. 9t.-^GMnpoitder Mortar. ^ jj^ ^^y receptacle 

it will be usually fired by a spark from an icicle, because 
in the first case the wooden cup> and in the second the 
icicle, retards the discharge/ 
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Fig. Q2.—Ouyipoicder Cup, 



The ignition, by tlie spark, of 

gunpowder enclosed in a cartridge 
was probably first accomplished by 
Benjamin Franklin in 1750;* but 
not practically employed until Mr. 
Moses Shaw, of New York, fired a 
blast in the year 1831,*''^ nearly a 
century later. Since then electrical 
exploding has become a special 
and intricate art It has been 
found not only a con%'enience in 
the conduct of ordinary blasting operations, especially when 
nitro-glycerine or similar detonating explosives are fired in 
damp situations, but by its adaptability to the simultaneous 
ignition of numerous separate fuzes, either distributed 
throughout one, or in separate mines, it has rendered pos- 
sible both industrial and military engineering operations on 
a scale of extraordinary magnitude which its development 
alone rendered feasible. Of these the first noted example 
was the cutting through for railroad purposes of the South 
Down Cliff, 400 feet high and 300 feet long, near Dover, 
England, by Mr Cnbitt, in 1843, when 400,000 cubic yards 
of chalk were detached at once by the simultaneous explo* 
sion of three separate charges of i3,ooo pounds of powder 
eachj' 

Since the removal of the wreck of the Royal George, 
by Sir Charles Pasley, in 1839, *Mhe first noted instance 
of the use of electrical ignition in subaqueous blast- 
ing, and the partial removal of the obstructions at Hell 
Gate, in 1851, by Mr B, Maillefert, the spark* has almost 
entirely superseded the expensive so-called *' electric fuze," 
which necessity had so wonderfully perfected But in sub- 
marine, as in overground engineering operations, either civil 
or military, by its applicability to simultaneous ignitions it 
has permitted the achievement of most remarkable oper- 
ations. Of these, the successful blast at Hallett's Point, 
near Hell Gate, by General Newton, in 1S76, when 3,640 
charges of powder were simultaneously ignited, is the most 
notable example." 

The literature of electrical exploding is somewhat re- 
stricted and difficult of access, since its development has 
been effected chiefly by secret experiments of leading gov- 
ernments; but it seems decided that the progress of the art 
has been wholly dependent upon; ist, the insulation of the 
conducting wires; 2nd, the construction of the fuze; 3rd, 
its priming, and 4th, the quality of spark employed. The 
first submarine cable being of cotton covered, copper wire, 
varnished with asphaltum and beeswax, originated with 
CoL Colt earlier than 1842. 

In 1848, Faraday first recommended gutta-percha as an 
effective insulating material, ^^ and almost immediately, as a 
vulcanized preparation, it was applied by the Electric Tel- 
egraph Company, of London, to the covering of conducting 
wires, being found especially suitable;'" and long* almost ex- 
clusively, used for subaqueoiis conductors, though cotton 
covered paraffined wires, resembling Colt's early cables, are 
now often used. 

Mr. Statham, Manager of the Electric Telegraph Com- 
pany, discovering that the coating of sulphide of copper which 
lines the tube, left upon drawing a copper wire out of its 
gutta-percha covering, is a retarding conductor to an elec- 
tric discharge,^* devised the first typical electric fu^e, which 
is even now frequently used, being simply constructed as 



9. FrankUti, Lift^ by J. SparkH, BftsU^a, 1^50. Letter to ColIln^Qf July 
27. ITW: Vol. V.,p, a!3. Abbott. Loc. Cit. ; p. SSj^, 

10. Abbott IbKL; p. Si5:i. 

!1, Eiicyc. BrU., vol. IV; p.S. Abbott. Loc. cit. Alio, HulchloBOa, lieut. 
R, E., Prof. p&perB, EoymI EDKiDwr*, Vol., ^'^lp. JSti^ 

Vi. Barnes, J. S. lubomrlpe wartar^, N. Y., 18C0; p. m. Ebojc, brtt 
VoMV:p. 757, 

S3, Abbott. Loc. clt.;p. S^H. 

U Faraday. PhiL, Mft*f* Mch,, t&45; XXXII, p. 105, Alio, Mt* ret. 

15. Fur&day. Proc. Boj. losti, Jniiuary 3*0, H*M, Also» ex. res. p. 

16. Noad. SludeDt's text book of elec. LoiidoD, 1807; p. SlE 



follows : From a wire ^, Fig, 93 " covered with gutta- 
percha the covering is partly removed, and the wtre is bent 
double and twisted together. It is then cut through or in- 
terrupted half way between c and c^ opened and a piece of 
old gutta-percha covering slipped over one end. The two 
ends being then brought in a line, the piece of gutta-percha 
is slipped over both, and a V shaped piece cut out of it from 
a to dj care being taken to leave undisturbed the internal 
coating of sulphide of copper it contained, which is left to 
form what is technically called a bridge between the two 
ends of the wire. If an intensity discharge be now sent 
through the wire, it will leave it at one end and leap to the 
other, along the bridge of sulphide of copper, but in so do* 
ing, will encounter so much resistance as to ignite the sul- 
pliide. Mr. Statham found that gunpowder placed in the 

cavity a, ^, would be 
invariably exploded by 
an electric discharge. 
When, however, a num- 
ber of fuzes were to be 
ignited, either in circuit 
or in multiple arc, it was 
found necessary to sub- 
stitute for gunpowder a 
more sensitive priming; 
and Col. Verda, a Span- 
ish engineer, by thus 
using fulminate of mer- 
cury, effected a simul- 
taneous explosion of six 
mines in circuit, at a 
distance of 900 feet from 
the operator, by the 
spark from a small in- 
duction coiK But the 
tendency of fulminate of 
mercury to corrode the 
ends of the wire, and 
other objections, rendered a different or more sensitive 
substitute desirable. Mr. Abel, aware of the conditions re- 
quired, devised a composition which has been phenomenally 
successful, and served as a type for numerous later com- 
petitors. AbeKs composition contains:** 

Sub-phosphide of copper. 10 parts. 
Sub sulphide ** ,»,*45 *' 
Chloriite of potash 15 * * 



The materials are, separ- 
ately, finely ground, moist- 
ened with alcohol, well 
mixed, and applied as a paste 
between the copper wires; or 
first dried and then applied. 
When this priming is used no 
other bridge is necessary, as 
the sulphide of copper it con - 
tains gives the requisite de- 
gree of conductivity. Abel, 
therefore^ in 1858, made a 
fuze,'^ by simply fastening 
two copper wires on oppos- 
ite sides of the little block 
of wood with their ends pro- 
jecting, and filled the space 
between them with the prim- 




Fig. %i—AhtV9 Fux€. 




Fiff. 13.— S^alAttflt* FuM. 
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ing composition. This is the typical form of most of the 
numerous spark fuzes now employed, and its latest con- 
struction is shown in Fig. 94, as a result of considerable 
study. 

{^To ht continued:) 



THE ACTION OF THE DYNAMO. 



BY LIEUT. B. A. FISKE, U. S. N. 



Author of ' * Theory and Practice, or the Elements of Electrical 
Engineering." 

PART I. 

IN order to get a clear idea of the principles upon which 
the action of dynamo machines depends, it is necessary 
to first get a clear idea of the meaning of the term ** poten- 
tial," as used in electrical science. Potential may be briefly 
defined as power to do work; electric potential being due 
to electric force, and magnetic potential being due to mag- 
netic force. As the idea of potential thus involves the idea 
of work, potential can be, and is measured in the same terms 
as those in which work is measured; />., in ergs. An erg, 
as we know, is the unit of work, and expresses the amount 
of work expended in overcoming unit force through unit 
distance, as for instance, in raising a weight of one dyne 
through a distance of one centimetre. When the weight 
has thus been raised by the expenditure of one erg of work, 
it may be said to have unit potential, because, if liberated, 
it will fall, and in falling, do one erg of work. 

To obtain an expression for electric potential, the sup- 
position is made that a plus unit charge of electricity is 
forcibly brought up against the repelling force of a fixed 
charge of the same name, in the same way that a weight is 
raised against the attracting force of the earth. At length 
(supposing the fixed charge to be great enough) the work 
done will be one erg; work being, as we know, the product 
of force by distance. When our unit charge has reached 
this point, it has the power, if liberated so as to be able to 
obey the repelling force, of doing the same amount of work 
as has been expended upon it; therefore it has a potential, 
or power to do work, of one. In order to start with a plus 
charge out of the influence of the fixed charge, the supposi- 
tion is that it starts from an infinite distance. 

By the same reasoning, an expression is obtained for 
unit magnetic potential; the supposition being made that 
we forcibly bring up a plus unit magnet pole from an 
infinite distance against the repelling force of a fixed plus 
magnet pole, until unit work has been done. The point 
then attained is said to have unit magnetic potential, 
because a unit magnet pole, if placed at that point, would 
be repelled to an infinite distance, and so perform a unit of 
work. 

The significance of **^ electric potential'** may not yet 
appear manifest; but when it is recollected that the effi- 
ciency of dynamo machines is. measured by the ratio of the 
electrical energy produced, to the mechanical energy 
expended, its bearing begins to become apparent, because 
we see that it gives a way of measuring what the electrical 
energy is. We have seen that a unit of electricity in falling 
through a unit of potential does one erg of work. There- 
fore Q units of electricity in falling through E units of 
potential must do ^ ^ ergs of work. 

As an electric current consists merely of units of current 
falling through units of potential, and as we have instru- 
ments for measuring the number of units passing per 
second (ammeters), and instruments for measuring th^ 
potential through which these fall in a given circuit (volt- 
metres), we have at once a way of getting the electrical 
work done in any circuit. 



As we know, the unit of current (or electro-magnetic 
unit) is not that thus far considered; but as the unit of 
potential used with it is based upon the principle that a 
unit of current electricity in falling through it does one erg 
of work, the product Q E still gives in ergs the work done. 
As in practice the unit of current is iV this electro-magnetic 
unit, and the unit of potential is 10* times this unit of 
potential, the product Q E^, in which Q^ and E^ are both 
practical units, equals 

^ x ^ x iQ-* X 10* = ^ ^ X 10'. 

Now as a kilogrammetre = 1000 x 100 x 981 ergs, 
we see that 

— = the work done in kilogrammetres. 

As a kilogrammetre per second = tV horse-power, let- 
ting C = number of practical units passing in one second 
{i.e. the strength of the current), we find that 

C F 

= horse-power in the circuit. 

.746 

From this the significance and the necessity of electric 
potential become apparent. To get an expression for 
potential as applied to magnetism, let us take a wire through 
which a current is passing, and put it through a little hole 
in a sheet of glass, which is covered with fine iron filings. 
The filings will arrange themselves concentrically around 
the wire, proving that the electric current in the wire has 
magnetic power. The same may be shown by passing such 
a wire near a magnetic needle. Klectric energy and mag- 
netic energy are evidently related, therefore, in some way; 
so that we may endeavor to get an expression for magnetic 
potential as related to electric potential. 

In order to arrive at this relation, let us bend the wire 
into a loop. The whirls of magnetic force playing around 
the wire, will, in the interior of the loop, all lie parallel, so 
that they will combine in their action. If, now, we bring a 
magnet pole near this loop, it will be attracted or repelled 
according to the direction of the current, so that the loop 
acts like a magnetic shell, that is a sheet of magnetized 
material, in which the sides are oppositely polarized. 
Supposing the magnet pole to be a north pole, it will be 
noticed that it is repelled from a loop in which the current 
runs (as looked at from this north pole) in a direction con- 
trary to that of the hands of a watch, and is attracted if the 
current flows in the same direction. For convenience of 
description, a current in the latter direction is called posi- 
tive^ the former negative. 

It is a fundamental proposition, that the potential due 
at any point to a magnetic shell, is equal to the strength of 
the shell multiplied by the solid angle it subtends at that 
point. The potential at the surface of the shell must, 
therefore, be 2 // /', in which / represents the strength of 
the shell, as the solid angle there is 2 //. 

If now we make a magnetic shell by looping a wire 
through which a current is passing, the potential in the 
plane of the loop will be also 2 ///, in which /represents 
the strength of the shell produced by the current. In order 
to get the relation between this strength and the strength 
of the current, let us make the wire of the loop 2 // long ; 
that is, make it in a circle of one centimetre radius. Re- 
membering that the potential at any point due to a series of 
poles, is equal to the sum of the potentials due to all the 
poles, and that the potential at any point due to one pole is 
equal to the strength of the pole divided by the distance, 
we see that the potential at the centre of this loop must be 
2 //, multiplied by the magnetic strength of each centi- 
metre of the loop. Remembering, again, that the force 
exerted by any pole is inversely as the square of the dis- 
tance from the pole, we see that if we adopt the conven- 
tion that a current of unit strength is one such, that if one 
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centimetre of a conductor carrying it be bent into an arc 
of one centimetre radius, it will exert unit force at the 
centre, we can express the potential due to a closed vol- 
taic circuit in terms of the strength of the current, by sub- 
stitutingf in the above proposition, ** strength of current," 
for " strength of shell" 

But here we must introduce the element of positive and 
negative signs : 

It will be remembered that we found a north pole to 
be repelled by a negative current- As the north pole was 
thus repelled, it had a certain positive potential, or power 
to do work. Positive potential is, therefore, associated 
with negative current. 

In applying the proposition, therefore, concerning mag- 
netic shells to closed voltaic circuits^ we must not neglect 
the signs. 

The potential due to any closed voltaic circuit, there* 
fore, is equal to the product of the solid angle it subtends 
into the strength of current taken with a negative sign. 

If A equals this angle, and + ^ is the strength of 
the current, the potential is — A C, The negative sign indi- 
cates negative potential, 1. #,, not power to do work, but 
the reverse. In other words, the magnet pole is attracted, 
as it would be by a positive current. If the current were 
— C, then the potential would be — {- A C^ ^= -^ A C \ in 
other words, the positive magnet pole is repelled, as it 
would be by a negative current. 

We must not forget, in all these cases, to look at the 
circuits from the position of the magnet pole. 
{To he c^riAUtf<i.) 



EFFICIENCY OF ELECTRICAL MACHINES, 

B¥ CARL BERING. 



THERE are several statements made by electricians^ in 
regard to the best distribution of the resistances in a 
circuit, but they apparently do not agree, and being fre- 
quently stated in an indefinite way, often cause considerable 
confusion. For instance, one engineer states that he can 
demonstrate mathematically, that, in order that a machine 
should have the greatest efficiency, the internal resistance 
must be made equal to the external resistance, because then 
the amount of work given off is a maximum, and says it is 
evident that the efficiency will be greatest when the amount 
of work given off is greatest. This has been published so 
often, that many accepted it, and built their machines 
accordingly; it is quite natural that they should be dis- 
gusted with scientific and mathematical statements, when 
they found that the greatest possible efficiency was less than 
50 per cent., and that in many cases the machines became 
objectionably warm. Another engineer makes the state- 
ment, that in the above case, as the resistances w^re equal, 
the work lost in the machine will be equal to that done in 
the external circuit, as the work is done there where the 
resistances are, and that, therefore, the greatest amount of 
work obtainable from a perfect machine would be only one- 
half, or 50 per cent, of that used to drive it; but as many 
machines in use have a greater efficiency than 50 per cent., 
he says, that notwithstanding the mathematics, there is 
** something wrong" wilh the first statement. A third says, 
that as the work absorbed in a machine, and that given off 
in the external circuit, are respectively proportional to the 
internal and external resistances, that, therefore, the greatest 
efficiency is obtained when the internal resistance is made 
small, and the external resistance made larger, He also 
claims that he can demonstrate it mathematically; but as 
the first and last statements appear to contradict each other, 
and as they can both be demonstrated mathematically, there 



must be some fallacy in the statement s^ for what is mathe- 
matically true, cannot possibly be incorrect. An explana- 
tion of what these statements really mean, how they can be 
demonstrated, and with what limitations they should be 
applied, is the object of the present discussion. 
Let E be the electro-motive force of the machine or battery, 

R^ the external resistance, 

R,, the internal resistance, 

R the total resistance, 

C the current strength, 

w the work in the external circuit, 

Wi ihe work absorbed in the internal circuit, 

W the total work of the current. 
The following will be evident: 



C ^ 



R~R, + R^, IF*— CE = C*R — 



As the work consumed in any portion of a circuit is 
equal to the resistance of that portion multiplied by the 
square of the current strength, it follows that 
7if = C'R, w, = C^R,, iv^w + w,^ C\R, + RJ 
w representing the useful work, and w, the lost work. 

In order to examine the above mentioned statements, 
let us first see what the relations between the different 
quantities are, by representing them graphically, as that 
shows them much more clearly than algebraic formulae. 




zX 



Hr" 



In the diagram let the resistances be laid off on the line 
OX^ and the current strengths on the lines OY and OZ 
(the latter being in perspective). From Ohm*s law 

C= ^01 E—CR 
R 

which shows that if E is a constant, which we will assume 

at present, then the curve representing the relation between 

the corresponding values of Cand R^ will bean equilateral 

hyperbola. Let a b be this curve, for the assumed value of 

E^ then for any resistance, such as ^ r = R^ the current 

strength will be represented by the perpendicular r f ^=0 c 

If the values of C be laid off on O Z also, and a square 

constructed on the two as sides, its area will represent C^ 

and if this is multiplied by the corresponding value of 

R ^^ o r, then the solid Z d € t f r^ etc. will represent 

C'^, or the total work of the current If & r'^ is the internal 

resistance, and o r the total, therefore r" r the external, then 

the two solids constructed on C' will show very clearly the 

lost work (the shaded portion), and the useful work (ihc 

light portion), and what proportion one is of the other. 



* Ah tbe factor '^Hline^^ ia not DPceRsaiy Id ibe deiaoiuri^rftUo&, it will be 
n«^Ipcted, that ts, it maj ht coEisldf^red iitiil^; ibsrefor^the tenm *'' power ^* ftnd 
■'work*' cau lie iiaed fucUttcEimtojitelj. T^U-^mptrt*, which re»llj i 
pma^ry will thtfrefort* bp cttileil ft>ork^ ah It tii Ihoi^it tlmt it will th^n hv i 
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Let us assume a certain internal resistance, equal to 
o r", and see what the different amounts of work will be 
for difiFerent external resistances, as r" r and r" r'. It will 
be seen from the diagram, that as the external resistance 
increases, the /^W a/^^xr;;/ of work of the circuit becomes 
less, but at the* same time the percentage of lost work 
decreases very rapidly, as o r" remains the same; that is, 
the efficiency is increased; it is a maximum only when J^ = (B 
or R^f = o, neither of which are possible. When the 
external resistance decreases to r" r, the amount of work 
increases very rapidly, but as the internal resistance remains 
the same, the lost work also increases very rapidly, and the 
percentage of loss becomes much greater; finally, when the 
total resistance is equal to the internal, that is, the external 
— = o, the machine is short circuited, and all the work, which 
is then at a maximum, is consumed in itself, and appears as 
heat. It will be seen, therefore, that for a constant value 
of the internal resistance, and a decreasing external resist- 
ance, the amount of work will increase, but the percentage 
of loss also, the latter more rapidly than the former, from 
which it follows, that for a certain value of the external 
resistance the amount of useful work is a maximum; this is, 
as will be demonstrated, when the internal is equal to the 
external, as drawn in the diagram, in which /•" r = ^ r'\ 
As O Z d c e f r^ etc., represents the total work, and the 
shaded portion the lost work, it follows that the useful 
work IV — Wj is equal to }i IV, or in other words, w/ten a 
theoretically perfect machine is comber ting the greatest possible 
amount of work into useful work, its efficiency is only 50 per 
cent., and as much work is converted into heat in the machine 
itself, as appears as useful work outside. From this it may 
be seen, that when an inventor claims that with the above 
arrangement of resistances, he has obtained 70 or 80 per 
cent, efficiency, he is, to put it in mild terms — mistaking. 

The diagram also shows that the work depends very 
much on the position of the curve, but this depends on E, 
and becomes flatter, and moves upward and to the right as 
E increases. No change of E, however, will change the 
efficiency. 

The mathematical demonstration of what was illustrated 
in the diagram, is very simple. As 

w^CR, and IV = C'R 

a: ' w R, R, 

efficiency = _=_'= -^_' _ 

That is, the efficiency is independent of E; it depends only upon 
the ratio of the external to the total resistances, and can evi- 
dently be increased by increasing R, or diminishing R^^. 



therefore. 



w = 



E^R, 



(iV.+^J 



which by the aid of calculus can be shown to be a maximum 
when Rf = R^^, To prove this by algebra, solve the equa- 
tion for Rf which gives 



«, 



— (■+v" 

2W \ V 



4 Ru «' 



)-^. 



substituting this value of w in the valuer of R, gives, after a 
simple reduction, 

R^ m^ R^^ 
that is, w is greatest when the external and internal resist- 
ances are equal. But as ^ =« -^, + /?,, this value of R, makes 

>4 



W^=-^ = 



£ 
R 



E^ 

2Rn 



and A - 



from which it can be seen that the greatest value which w 
can have for real values of R, is when it makes the quantity 
under the radical o, that is, when 

4^// «' 



or 



7a = 



4^.; 



IV 4 ^u 2 R,^ 

that is, the efficiency is then 50 per cent. 

The above discussion is applicable only when there is 
no counter electro-motive force in the external circuit. 
When there are electro-motors, accumulators, electro- 
plating baths, etc., in the circuit, developing a reverse 
electro-motive force, the statements must be changed 
slightly. This case will be discussed in another article. 

To recapitulate: for a given total resistance the efficiency 
of a machine is increased as the ratio of the external to the 
total resistance is increased; and for a given internal resist- 
ance it increases rapidly with the external resistance; it is a 
maximum, that is, unity or 100 per cent., only when the 
internal resistance is o, or the external x, and the machine 
a perfect one. The greatest amount of work obtainable from 
a machine, is when the external and internal resistance are 
equal, and then it is only one-half of the work used to drive 
it. In both cases the total 7Vork increases with the square of 
the electro-motive force, but the efficiency is independent of the 
electro-motive force. 

These statements are not contradictory, as might be at 
first supposed; for instance, if we wanted a machine to do 
a certain amount of work, we would select one capable of 
doing much more than the required amount, and by making 
the external resistance high, use only a part of the work it 
is capable of furnishing, and thus obtain a higher efficiency. 
As the price increases with the size, and at the same time 
the percentage of loss decreases, the question of how power- 
ful a one to choose, depends upon so many quantities, that 
it would be impossible to calculate the limit theoretically. 
Having given the constants, dimensions, and price of each 
machine, and the cost of the power, any electrical engineer 
can make the necessary calculations, to show which one 
would be the most economical for a given amount of work 
to be performed. If power is cheap, use a machine which, 
when working at its maximum rate \ie., external resistance 
equals internal), will do the required electrical work. If 
power is expensive, use one much more powerful (/.^., 
capable of doing more work, if working at its maximum 
rate), the limit being, when the increased price becomes 
greater than the saving by increased efficiency, remember- 
ing to make the ratio of the external to the total resistance 
as great as possible. 

To illustrate this with an example, let a power of 17,640 
volt-am])^res be required, and let a certain machine give an 
electro-motive force of 840 volts, and have an internal 
resistance of 10 ohms. If the external circuit is arranged 
to have a resistance equal to 10 ohms, that is, equal to the 
internal resistance, the machine will just perform the work, 
for 

E' (840)' 

^R, 40 

and considering the machine perfect, the efficiency will be 
50 per cent, and the power used to drive it will be 35,280 
volt-amperes, or its equivalent in horse-power. 

Taking two such machines in multiple arc, which is 
equivalent to one twice as large, with the same electro- 
motive force, but with one-half the internal resistance, and 
changing the external resistance to about 29 ohms, the 
power obtained will be 

_ ^,^ _ E'R, _ (840)' 2 9 _ , 

the same as before. The work required will be 



17,640 volt-amperes. 



w ■■ 



10 V. a., 
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\V^ - .-— ™ --^^- = 20p74S volt-amplres, 

and the efficiency 

w 17,640 20 otims o 

-- = --' ^^ = ^ = 8s per cent, 

W 20,748 34 ohms ' *^ ' 

very much greater than before- The ratio ef the power 
used to drive them in both cases, will be 

20,748 

— p = 59 per cent, 

showing that only 59 per cent, of the power is required in 
the second case to do the same work. If the 41 per cent. 
of power saved is worth more than the interest, etc., on 
the second machine, it will be more profitable to use two, 
or one twice as powerful, besides avoiding heating of the 
armature. 

Vienna^ October 28th, 18S3. 
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Paris, Nov. ist* 1883. 

TELEPHONIC commiinicaticm between cities that are only a few 
kUometTes distant fmm each Dther, has been very rapidly dcveJoped 
in ihe United States, according to the papers. It was a natural applica- 
tion that was thoroughly ctjEnprehcndeti from the first in the country of 
(iraham BelK but it has not yet received the development in Europe that 
il is entitled to. Some successful endeavors have been made in England : 
in Belgium, the Bell Telephone Company has only just obtain eid the 
accessary permission to connci^t a certain number of towns and important 
localities. There ia no talk at all about the matter in TraDce, and with 
all the administi^tlve formalilies, the question is not an easy one to solve. 
The telephonic system has been very succe^fully Iried in Alsace, and, 
as usual/ the city of Mulbouse owes a debt to the ik"//// industridk^ 
which took the initiative in procuring for it the advantages of the wonder- 
ful invention. 

It is scarcely two years since the fir^t telephones w^re put up in the 
ctty, and now the persons who use them acknowledge thai they have be- 
come a*i imlispensfible ns thd lelcgmph. The increase in the number of 
subscribers proves how much these strvicts are :ippredated : in the be- 
g^nninjj, in January, i3Si there were some seventy subscribers ; tlii^re 
are \z% at present, and communication is not restricted to the city, but 
ex rends to the neighboring localities : lie Napoleon, Modenheim, and 
Sausheim, which are connected \titli the principal system. During the 
first year the number of telephonic messages hardJy reached 200 a day ; 
they are at present 300. and some days reach the figure of 600. 

A telephonic syslcm was eslabtished at Gucbwiller during 1SS2, and 
was rxl ended to the neighboring towns of Issenhetm, Bull^ (.autenbach, 
Junghok and Wuenheim* The number of subscribers was lwenty*four, 
but the system was connected on December 5, 18^2 with that of Mul' 
house, which increases its importance. There are about twenty messages 
n day betwei^n the two cities, but this i:^ only the beginning. The sub- 
scription price both in MuJhouse and Uuebwiller is 250 francs per annum. 
When messages have to pass from one system to another each message is 
paid by the sender separately, and costs twenty- 6 ve centimes, (five cents). 
Ilie use of the telephone will be generalized in a short time by the 
success of this extension. Cernay, Thann and Altkirch in Alsace, and 
Itaisle in Switzerland will constitute a system of which Mulhouse will l>c 
the centre* 

According to the regulations of the German posts and telegraphs, 
the administration undertakes to put up systems with all the apparatus^ 
itc requis^itc, but the linrs connecting one system with another must be 
established at the cost of the interested parties^ ard this was done in the 
case of the connecting line between Mulhouse and Gueb wilier. The 
length is some twenty kilometres ( iz\ mlk'K). The co!<vt was i i,ixx» francs, 
or some ><j<j francs per kiiometrcp The expenses were as follows i 
I'ifteen to twenty posts- .,.....».»....-...*., 2oo francs* 

Jron wire of four millimetres* . . * 50 *^ 

Insulators. (15 to 20). . « 25 '* 

Bearers, screws and fastenings, *.*.*.*.**.**, 25 " 

\ ,abor .....*.,.....*., . * * too ■* 

(H'erseers of work .*.*,*..**,►.».*, .*.*.,. 40 '* 
General ejEpensis, fares, &c . , 60 " 

500 francs. 
This 5rsi attempt will doubtless decide the (terman administration to 
take under its charge connecting lines, without waiting for the interested 
parties to come to an agreement among themselves as 10 the payment of 



the co$t It would be very easy to cover the interest of the capital em- 
ployed by increasing the subscription rates, and the simplification of the 
matter would naturally increase the use of the telephone. 

Zurich can, in this respect, l>e cited ns a model. There are four sub- 
scription rates, 100, 160, 200 and 250 francs, according to the length of 
the line and the use of the instrument. Tl^e average rate is 135 francs. 
Distant subscribers, outside the regular zone, pay an additional rate of 
five francs per kilometre* The lowness of the tariffs and their grading 
are one of the causes of the rapid development of the system, which roust 
soon t>e greatly extended* It is designed, in fact, to connect all the 
localities that are in business relations with Zurich, as Winterthur, Thal- 
wcilj fltc*, and to organize connections over a surface of 300 square kilo- 
metres, wherein the distance of the furthest point would be thirty kilo- 
metres. The credit for the successful results thus obtained must be given 
to the capable management of the Zurich Telephone Company. 

I have already written about the advantages that might be had for 
telephonic and telegraphic communication by using the silicon bronze 
wires of M. Lazare Weiller. Although this was apersonal opinion, I am 
at present glad to say that I can support it by an official one, as now a line 
of 1,000 kilometres is going to be put up with them, and this is a distance 
that exceeds in general, the direct lines of private companies in France 
The comparison between the galvanized iron wire hitherto adopted, and 
the silicon bronze that can do the same work, is sufficiently interesting 
and novel to allow me entering into some precise details on the subject. 

ESTtMATE FOIL PUTTING UP I,000 KILOMETRES OF WIRE. 

1st, — Galvanized iron w^ire of 5 millimetres in diameter. 
The iron wire will weigh 156 kilos per kilometre, or 156 tons al- francs. 

together % 38 franco per 1,000 kilos 59>28o 

Transported to works^ 156 tons ^20 fr 3tl20 

Bearers and insulators 15 per kilometre (^ 2 f r 30,000 

Putting up supports, unwinding and putting up and gauging, &c. 

(^ to fr, per kilometre 10,000 

Two-thirds of the rests roust be supported by double posts: 15 

rests per kilometre represent 25 single poles (n^ 12 fr. — 25000 



Bringing pote« to place @ I f r 

Putting down, single poles 5x1000 @ 2 fr. . . 

*' ** double poles, loxiooo % 4 fr. 

Bringing 10,000 double poles at 2 fr 



300,000 
25,000 
10,000 
40,000 
20,000 



Total francs. 497,400 

ad. — Silicon bronze wires of two millimetres in diameter, having elec- 
tric resistance equal to that of the iron wire of five millimetres, and a re- 
sistance against fracture^ per square millimetre, superior to that of the iron 
wire. 
The bronze wire weighs aS kilos per kilometre, and costs 4 francs 

per kilo, 23xiooo 112.000 

Freight to works^ 28 tons ^f^. 20 fr 560 

Supports and insulators, 12 pc' kilometre @ i fr 12,000 

I'utiing up supports, mounting, unrolling, &c. at 4 fr. per kilo- 
metre, . * 4fOOO 

One-third of the rests will be consolidated, cither by having 8 

single poles and 4 double, per kilometre — 16 poles ((jx 10 fr. . . . 160,000 

Cost of bringing ifi.oi^o poles to work U^^ i fr 16,000 

I'uttiug down 8,orx] single poles (it. 2 fr 16,000 

Putting down 4,000 double poles ((?:^ 4 f r 16,000 

Bringing 4,000 double poles (^- 2 fr 8,000 

Total francT 344.560 

From the above figures, the accuracy of which can be easily tested, it 
results that w^hile the galvanized iron would come to 497 francs (40 c.) and 
the silicon bronze to 344 francs (56 c.)per kilometre, the latter would pro- 
cure a saving of more than thirty per cent., owing more especially that its 
lightness and resistance to fracture allow of greater spans, and diifiinish 
at the same time the number and the price of the poles and supports. 

The silicon bronze wire is already used successfully on a certain num- 
ber of telephonic lines. In Kheims, for instance, and in Italy especially; 
and it has been given the preference to galvanized iron in the recent ex- 
periments of transmission of power at Grenoble. We will not return to 
the results obtained. Some persons are inclined to impute to ignorance 
or unworthy motives the criticisms addressed to M. Marcel Dcprez. 

Under such circumstances. I think it is better not to discuss the mat- 
ter, I will confine myself to observing that the transmission of power to a 
distance of fourteen kilometres, is a very remarkable experiment, buf that 
it proves nothing from an industrial point of view. There is some talk of 
repeating the experiments on a far larger scale. A power of 500 horses 
would be taken at the starting point, and fifty per cent, of this would be 
sent a distance of fifty kiloinetres, and would be distributed among a dozen 
of real or artificial establishments, at the rate of twenty-five horses on an 
average for each* It would be quite natural that M. Deprez should ac- 
cept the challenge, no one is better able to take it up ; we shall be hear- 
tily glad when the success of it may be proved, but until it be, we shall take 
the liberty of doubting, and of t>elieving that the problem thus laidcown, 
win not be so soon solved. 
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I am not alone, either, in having this opinion, while I can support it, 
perhaps more than others, from the experiments of capable electricians. 
Engineers, whose competency and impartiality cannot be questioned, have 
recently examined various methods for transmitting a power to a distance, 
so as to utilize a water power of several thousand horses. The object was 
to store the power produced by the Rhone at its issue from the Lake of 
Geneva. The conditions were most favorable, as there were a great popu- 
lation, and numerous factories within a radius of three or four kilometres, 
and which only wanted to make use of the power. M. Legler, an engi- 
neer, who is well known for the works he executed in the Valley of the 
Luith; M. Achard, who has for years taken an interest in the question of 
transmitting power, and M. Turettini, who is at the head of a large 
machine shop in Geneva, and well acquainted with the progress of electri- 
city, have drawn up a combined statement, the merit of which we need 
not go into. Among other points they had to discuss the various methods 
of transmitting power, and justify any tinal choice that might be made. 
The analysis of this part of the work would be out of place hare, but we 
think it will be useful to summarize the observations concerning electricity. 

The loss of the product with electricity arises from three principal 
causes: the heating caused by the resistance of the primary or generative 
machine, the heating caused by the resistance of the intermediary conduc- 
tor, and that caused by the resistance of the secondary machine. These 
three factors, to which there are reasons for adding the friction — relatively 
feeble however — of the two machines, are the principal causes of the loss 
of the product, a loss which is not to be made light of ; for, in the cele- 
brated experiments of M. Marcel Deprez, at Munich, and in the station 
of the Northern Railway, in Paris, they reached together about seventy 
per cent, leaving only some thirty per cent, as an effective. 

** It is proper to state," adds M. Turrettini, '* that M. Marcel Deprez 
greatly added to the difBculties of his experiments, as if on purpose, by 
using iron cables (consequently of enormous resistance), and by trying to 
produce a difference of potential of several thousand volts in a single 
machine, which made it exceedingly delicate, and reduced the return ob- 
tained by a great proportion, on account of the insufficient insulation of 
the wires of his machine, when having to do with such enormous differ- 
ences of tension." 

The distance to which the transmission was sent in Paris was 8,500 
metres, and it is hardly likely that there are such long transmissions in 
Geneva; the problem would be, therefore, simplified. But, the question 
of the electro-motive power remained — from the physiological point of 
view — that is to say, of accidents to the person. It appears that we may 
go as far as a tension of 500 volts, and machines are now built in France 
and Germany that produce that tension ; they are built for industrial pur- 
poses, and give a return of eighty per cent, either for the generator or the 
receiving machine. The final return is, therefore, sixty-four per cent. , and 
if ten per cent is added for the cable bringing the electricity from one 
machine to the other, we arrive at an effective return of fifty-four per cent 
on the driving shaft of the receiving machine. With a machine producing 
a tension of 500 volts, and an intensity of fifty amperes, which is equiva- 
lent in electric energy to 2,500 volt-amperes (2,500 kilogrammetres, or 
thirty-three horses), it is asserted that we may obtain at a distance of 
1,000 metres a power of twenty-three horse on the shaft of the generating 
machine — a copper cab'e to be used, having a resistance of 0.50 ohm per 
kilometre, and costing with its lead casing 2,500 francs per kilometre. (We 
must point out, however, that the calculations based on the preceding 
data would give only nineteen horses instead of twenty -three). Accord- 
ing to M Turettini, the price of two machines and two kilometres of 
cable, (for both ways), would not exceed 15,000 francs, and counting fif- 
teen per cent for interest and sinking fund, the price per horse per annum 
would be about 100 francs. 

A reference to what I have previously written on this subject, will 
show that I have never said anything else on the matter. The transmis- 
sion of power by electricity has not yet left the experimental stage. In 
Geneva, transmission by hydraulic pressure has been selected, not but that 
it has its defects, but because it allows us to s:itisfy, at the same time, 
domestic requirements and those of industry. This instance shows, too, 
that consideration which not at all of an industrial character, may in cer- 
tain cases compel the adoption of some system, no matter how costly the 
first putting up may be. 

[ wrote you that the Compagnic Electrique, of Paris, would probably 
send to the Vienna Exposition a lot of machines for the transmission of 
great power, invented by M. Gramme. These machines have been work- 
ing for a month past -they are employed to feed the waterfall in the cen- 
tre of the rotunda, by means of a Dumont centrifugal pump. The dis- 
tance between the two machines is 100 metres. The interest of the mat- 
ter is not in the distance, but in the power developed by the receiver ; 
from twenty five to thirty horse. This is the first time that electric 
machines of this p>ower have been shown at regular and continuous work. 
It is a new success scored by M. Gramme. The savants at the exposi- 
tion will not fail to measure the different elements of these new machines, 
and we will wait the result of their researches before entering more fully 
into the subject, and citing some indisputable figures. 

The Faure accumulators, and M. Phillipart's enterprise are almost 
forgotten in Paris. The French character does not like to remain long on 



the same subject, and curiosity in this case soon grew less Will the 
Societe Metropolitaine Electrique (as it is now called) easily find bankers 
ready to take its issue ? Everything depends on this, and the delays at 
present attending this issue would lead one to suppose that mat- 
ters are not going on smoothly. In the meantime, M. Phillipart dis- 
tributes prospectuses, in which he proposes accumulators for illuminating, 
and giving motive power at home, at the following rates : 

Lamp of 6 candles, per hour .' 8 centimes. 

*• 12 •• •• 14 

" 20 ** ** 20 

These prices are altogether above the price for gas, and we do not see 
that there are any grounds for counting upon a large consumption, even 
in Paris motive ptnver. 

2. 5 kilogrammetres, per working hour 15 centimes. 

5 * 25 

10 ** " ** 40 ** 

20 *• '• '* 60 

30 " *' •• 75 " 

These rates are also above those of a gas motor, as soon as we arrive 
at ten kilogrammetres, and the pay of a workman for small power (pedal 
or crank). At any rate nothing is done for less than thirty working hours 
per week of effective work, and for less than a year. Even under these 
conditions, if we consider the working expenses, freight, handling and 
charging the accumulators, and the general expenses, it will be easily seen 
that the undertaking cannot be a profitable one. 

Ph. Delahave. 

I have just learned that Messrs de Rothschild have made arrange- 
ments with the French syndicate of electricity, which owns M. Marcel 
Deprez's patents. It is a success on which we may congratulate ourselves 
from the electric point of view. The credit undoubtedly belongs to Dr. 
Herz, who has displayed for years his remarkable talent in trying to 
accomplish the electric transmission of power to a distance. 



OUR VIENNA CORRESPONDENCE, 



Vienna, November ist, 1883. 

WHEN the Exhibition first opened there were no new forms of 
electrical machines, and it seemed as if that branch of the exhibi- 
tion would have little interest to the electrician ; but toward the close, 
many more wtre added, among which are some new and very interesting 
ones, t>esides improved forms of older ones, so that now the machines are 
one of the greatest attractions of the exhibition. In regard to the 
efficiency of the machines, and other data about them, we were unable to 
obtain any reliable figures, notwithstanding our frequent inquiry; the 
persons in charge of many of the exhibits either did not wish to give it, 
or else did not know it themselves — which, we are sorry to say, was fre- 
quently the case — or else ihey gave some figures which a short calcula- 
tion showed to be incorrect The *' scientific committees,' which take 
the place of the jury here, made very elaborate tests of many of the 
machines, in which they measured accurately the mechanical energy con- 
sumed in the machine while running on open circuit, and then while run- 
ning at various different speeds on closed circuit, at the same time 
measuring the electro-motive force, the current strength and all the 
resistances. When they have completed and published their results it 
will be, besides the .Munich report, the only reliable and accurate collection 
of data about the various different machines, and will enable the electrical 
engineer to select from it the best machines for different purposes. 

Taking first the constant current machines, by far the greater number 
use either the Gramme, Hefner-Altenck, or the Brush (Schnckert) arma- 
tures, or modifications of them. Of the Gramme type there are the 
following : Gramme, old and new forms, Ducommun, Egger and Kre- 
menezky, Maxim, Schwerd, JUngers, KrOttlinger, BUrgin and Crompton, 
and Gravier (small). The old Gramme needs no further description. The 
new form consist of from 6 to 12 long cylindrical magnets arranged 
parallel to each other in the form of a large horizontal cylinder, half of 
them terminate in one North pole piece, and half in the South pole piece; 
between these semi-cylindrical pole pieces the Gramme ring revolves. 
They are used principally for the transmission of power. The Dua)m- 
mun are Gramme of the old type ; they are without doubt the most 
accurately made and most neatly finished machines here ; indeed if one 
does not look at the belt one would not think the machine was running 
Those of Egger and Kremenezky have long horizontal oval magnets like 
in the Weston machines ; a good feature is that the brass bearings for 
the armature are fastened directly to the pole pieces, thus assuring con- 
centricity. The Maxim are the same as those used in the United States 
The Schwerd have low flat horizontal magnets, like the Weston ; their 
princi[>al feature is that the pole pieces of the magnets are extended around 
the ends of the ring and to a greater part of the inside, thus having 
much less dead wire on the armature than the ordinary Gramme ring. 
The JUngers (Denmark) has a very odd appearance, having the magnets 
in the form of two quadrants in a vertical plane, the lower parts terminating 
m the base, while the upper parts terminate in the pole shoes between 
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which the nn% rerolves ; its principal improvement is that it has a fixed 
electro-magnet inside of the ring, thus diminishing the dead wire very much. 
The KrOttiinger machines have perforated circular discs of sheet iron 
fastened to the outside of the ring to cause a circulation of the air through 
the armature. In the BQrgin and Crompton, the ring is separated into 
8 or 10 smaller hexagonal parts, thus allowing the air to circulate freely, 
but increasing the amount of dead wire. The brass bearings are fastened 
directly to the pole pieces, assuring concentricity and allowing the arma- 
ture to be removed in a few minutes ; from a mechanical point of view, it 
is the best built machine here. The small Gravier has horizontal magnets, 
the two extreme ends of which are connected by four stout pieces of iron 
two of which serve to hold the bearings. 

Of those using the Hefner- Altenck armature there are the following: 
Siemens, Weston, Edison, and Ganz. Those of Siemens and llalske 
need no further description, except that many of the new ones are 
** compound," that is, the magnets are wrapped with a tine wire in shunt 
circuit with the external circuit, and with coarse wire in the main circuit; 
the object of this construction being to make them self- regulating for a 
variable external circuit. The principle is explained as follows : if the 
external circuit is increased, ior instance by turning off incandescent 
lights, less current will go through the coarse wire around the magnets; 
but as the fine wire is in multiple arc with the external circuit, more cur- 
rent will go through it if the external resistance is increased, thus keeping 
the magnetism of the machine constant or nearly so, and as the speed 
remains constant the electro-motive force of the current will remain the 
same, no matter how much current is used in the external circuit ; it is 
therefore self-regulating between certain limits. Sometimes two of the 
four magnets are wound with fine wire, and two with coarse, and some- 
times each magnet has two windings. The Weston and Edison machines 
are also well known in the United States, and need no further description. 
The latter are characterized by their clumsy appearance and want of 
finish, but at the same time will probably prove to be among the most 
efficient of those exhibited here. A machine used by Ganz contains 8 
magnets radiating around the armature and terminating in four quarter 
circle pole pieces, thus being a sort of double Siemens' machine; it is used 
to excite the large alternatmg current machine. 

Those containing the Brush or Schuckert ring armature are the 
following: Brush (2 forms), Schuckert, Gravier, Spieker and Egger, and 
Kremenezky. The oruinary foim of Brush for tension currents is the 
same as that used in the United States. The other called the Brush- 
Schuckert, used for quantity currents, is similar in principle, only that it 
consists of four magnets on each side, and that the Schuckert ring arma- 
ture is used. Although there are four sets of poles, the connections of 
the commutator and the wire on thb ring are so made that only two 
brushes are required. 1 he Schuckert armature is a ring similar to the 
Brush in principle, only that it is made of thin perforated sheet iron 
rings, magnetically insulated from each other by discs of zinc, the object 
of which is to allow the magnetism to change more easily and rapidiy. 
The bundle of rings is wrapped continuously with wire forming a uniform 
ring ; the connections of the wire and the commutator are maue as in the 
ordinary Gramme ring. The magnets and p>ole pieces in the Schuckert 
machines are similar to those of the Brush, only that they are round and 
in a vertical plane. Those used for incandescent are also made "com- 
pound" as the Siemens' machines above described. The Schuckert 
machines constitute a very large portion of all those here, and seem to be 
very satisfactory. Next to the Gramme and Siemens, it is probably the 
most frequently used machine in Europe. They are invariably painted a 
bright green, just as the Brush are always red and the Siemens black. A 
Schuckert machine was used by the scientific committees for testing the 
lights, and proved very satisfactory. 

The Spieker, and the other Egger and Kremenezky machines are 
imitation Schuckert machines. In the Gravier the ring is made very thin 
and broad, being only about one inch thick ; the wire is replaced by 
copper bars to diminish the resistance, and the magnets are made of a 
large number of small short magnets placed in a ciicle on both sides of 
the ring. The principle of the latter seems to be very good, but unfor- 
tunately the machine has not been running yet. 

Of the other machines the most interesting is the Elfinstone and 
Vincent, * of which this is the first public exhibition The armature con- 
sists of a large hollow cylinder of /<///^/'///^^//c.\ in the surface of which 
are fastened many large rectangles of wire, the distance between the 
long sides of the rectangles being \ of the circumference. Inside of 
the armature are 6 radial magnets with alternate North and South 
poles toward the armature ; on the outside of the armature are six more 
magnets whose holes terminate directly opposite those on the inside, 
but are of opposite name, so that 6 very intense magnetic fields are 
produced, through which the wire on the drum passes. From the theory 
of induced currents it will readily be seen that if a current is produced 
in one direction in one side of a rectangle, it will be produced in the opposite 
direction in the other side as the poles alternate; the current will, therefore, 
be in the same direction around the periphery of the rectangles, or in the 
whole circuit. It is one of the few machines, if not the only one, in which 
the held is produced by two unlike poles of t>\o electro-magnets, and 
which has no iron in the armature. The steam engine driving it was 

• Described in Engineer, Jan. 5th. 1883. 



indicated a few da3rs ago and showed a consumption of 35 horse-power 
when the machine was running 400 lights of 16-20 caiidles. or over 11 
lamps per horse-power, the best result, we believe, which has yet been ob- 
tained in practice. 

Another machine of interest is the Chertemps. It consists of 6 bob- 
bins with horizontal axis, arranged and fixed in a vertical circle ; on both 
sides are six electro-magnets, whose outside ends are fastened to two 
iron discs which are fixed to the axis. The six magnets on each side 
are made to revolve ; passing by the six coils just as in the Siemens 
alternating current machine, or the Ferranti, only that in the latter two 
the coils revolve and the magnets are fixed. The magnet coils are 
connected with the six commutator strips in such a way, that if the alter- 
nating current from the coils is led to the brushes, the current in each 
magnet remains in the same direction. One coil is thus connected 
with the magnets and supplies them, while the alternating current from 
the other jive coils is used in the external circuit. It is thus an alter- 
nating current machine which excites itself. By connecting all the coils 
together and passing the whole current through the magnets, and then 
through two brushes to the lamps, the current is continuous. Thus the 
same machine may be used for alternating or continuous currents by sim- 
ply changing the connections. As the coils terminate in separate 
binding posts, they may be connected for quantity or tension. The 
attendant remarked that it was the only machine which could be short 
circuited, which he illustrated by laying a screw driver over the poles of 
the coils — the lights all went out and the machine ran loose. The 
explanation is very simple, because when the coils are short circuited 
no current goes into the magnets, and, therefore, the magnets cannot induce 
any current in the coils. 

Of the alternating current machines there are the following : Siemens, 
Ferranti, Gramme, Ganz and Klimenkow. The first three are all well 
known, and need not be described here. The Ganz is a copy of an old 
form oif Siemens, which was discarded by that firm several years ago, and 
an old form of which is exhibited by that rival firm as an historical relic. 
It consists of numerous flat coils, arranged parallel to each other along 
the circumference of a circle, with their axis radiating toward the centre ; 
inside of this circle are as many radiating electro-magnets as there are coils 
on the outside ; the poles at the free ends being alternately North and 
South. These magnets are made to revolve, and it is easily seen will pro- 
duce a current in the coils every time a magnet passes a coil. Iron wire 
is wrapf>ed around the outside of the coils, and acts as the soft iron mag- 
net. I'here is a large one of this type, the diameter of which is about 10 
feet, and is, therefore, termed the " baby.'* It contains 36 magnets, and 
is said to supply 2,000 lights in the theatre and its approaches, while con- 
suming only 120 horse-power. The magnets and their frame form the fly 
wheel of the large engine, which is coupled on the same shaft with it In 
the inside of the ring of magnets afe two circles of 12 magnets each, rad- 
iating toward the centre, with like poles towaid each other ; between these 
a Gramme ring revolves, the current from which was intended to supply 
the electro-magnets, but owing to some unfortunate circumstance, this p^rt 
does not work, so that another machine has to be used to excite the mag- 
nets. 

The Klimenkow machine is difficult to describe without a drawing ; 
we will be able to give simply the principle of its construction. There 
are numerous coils with iron cores arranged parallel to each other in a cir- 
cle ; in the middle is an electro-magnet, whose pole pieces are two iron 
stars or crosses. This electro-magnet is revolved, the arms of the stars 
passing by the iron cores of the coils inducing a current every time they 
pass. These two stars are so set that when one arm of the star of the 
North pole piece is opposite one end of the coil, the arm of the star of 
the South pole piece is opposite the other end of the same coil, so as to 
produce the maximum effect. 

* * * 

The exhibition will close Sunday evening, November 4. Through the 
excellent management of its able directors it has been a very great suc- 
cess in every way. Not only has it given the general public an oppor- 
tunity to see the great progress which electrical engineering has made, 
and its almost unlimited application, but it has also enabled the electrician 
to gather a great amount of useful knowledge, and will give him — when 
the results of the tests of the committee aie published — a very valuable 
set of reliable figures about the most important machines and lamps, from 
which he will be able to make a fair comparison of their values. 

Carl Hering. 



Onk of our KI.FXTRICIANS gives us a solution of the rain on 

Evacuation Day. Mr. Edison informed the court the other day, that 
electrical wires in rain storms were highly injurious to life. On Evacua- 
tion Day the electric lighting and telegraph poles and wires were swarm- 
ing with boys, who were as thick as sparrows, and yet were not harmed 
in the least. Providence thus afforded this opportunity of testing the 
statement of the distinguished professor. 



THE Boston Manufacturers Mutual Fire Insurance 
Company have issued to their clients, a pamphlet 
treating of the relative thermic value of various non-con- 
ductors for steam pipes, the care of hydrants during freez- 
ing weather, and the lubrication of heavy bearings. Under 
the latter head, reference is made to the utility of attaching 
thermostats to the journals in a mill, and connecting them 
in the circuit of an annunciator, so that any undue heating 
of the journal gives an alarm. In this connection, the 
pamphlet quotes from the Electrician, of last March, an 
account of a similar device in practical use. 

This company insures mills only, and from time to time 
issue printed instructions based upon their experience, 
in the matter of fires, acting upon the principle that it is 
cheapest to prevent a fire rather than to pay for it. This 
has been exceedingly profitable, and being a mutual com- 
pany the dividend (at this time 80 per cent) are distributed 
among the assured in the proportion of the premiums paid. 
This matter of a return premium, ensures cordial co-oper- 
ation between the assured and the insurance company. 
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The death is announced of Prof. Peter T. Riess whose treatise 

on frictional electricity— ** Die Lchre von Reibun^lektrictLit " has 
long been a standard work. His researches 00 ring- figures produced by 
discharges on the electric air thermometer^ and on the phenomena of the 
return stroke, are well known. His memoirs on clectncity were published 
in a collected form some years ago. 

It is expected that some forty decorations will shortly be be- 
stowed in connection with the Vienna Electric Exhibition. Among those 
whose names are mentioned are Sir William Siemens and Sir William 
Thomson. The latter will, it is tjclieved, receive the Second Class of the 
Order of the Iron Cro^-n, which confers on the recipient, under certain 
conditions, the rank of an Austrian Baron. 

Onk of the novelties at the Vienna Electric Exhibition is 

the clectrica! ballet. The chief features of the entertainment are tfae intro- 
duction of electro- magnets, dynamo machines, telegraph apparatus, and 
telephones, which were dragged on the stage by fantastic goblins, and 
handled by the graceful danseuses with as much ease as if they were 
especially trained in the mysteries of electricity. One of the prettiest 
scenes is the telegraph-polka, which is danced by two ladies in the costume 

■ of telegraph boys. 
Ma E. Van der Ven has been making some researches oti the 

use of phosphor bronste and silicon bronze wires for Unes, the practical 
results of which are that their resistances compared with copper of the 
same diameter are : Phosphor bronze, 30 per cent. ; silicon bronze, 70 per 
cent.; steel being 10 5 per cent. The stretch that can be given from pole 
to pole is, for steel, 2mm. diameter, 130 ft.; phosphor bronze or silicon 
bronze, i mm. diameter, 106 ft. and 91 ft. respectively. It is assumed 
that a bronze wire, on account of its elasticity, would coil up before it 
had fallen far if broken, thus preventing accidents from broken wires.— 
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TO THE PUBLIC. 



•■( 



omcc of 

The Electric Gas Lighting Co, 
45 Milk Street, 

Boston. Mass , Oct. 25, 1883. 

NOTICE is hereby given that the contract heretofore existing between 
this company and The Electrical Supply Company of Anson ia, 
Conn. I whereby the latter was licensed to manufacture and sell electric 
GAS LIGHTING APPARATUS, ynder the patents owned by the former, was 
canceled by this company on the 20th day of September, 18S3, for non- 
fulfilment and violation of its terms, conditions and covcDants^ on the 
part of said Electrical Supply Company. 



A^iy manufacture or sale of said apparatus by said Eiectncal Supply 
Company, since the cancellation of said contract, is an infringement of the 
patents, and in violation of the rights of this company, and all parties who 
shall sell, purchase or use said apparatus, thus manufactured, will be held 
responsible. We have perfected arrangements for the prompt construc- 
tion of the apparatus by manufacturing electricians who have had ex- 
tended practical experience in this line of work, thus insuring the produc- 
tion of propcriy made and perfect working burners, which we shall supply 
to our agents and patrons in full confidence that they will give entire 
satisfaction. 

We regret the interruption and delay which has been o:casioned by 
the action of The Electrical Supply Company, but its failure to furnish 
the apparatus according to contract, and the small amount which it did 
furnish while said contract was in force, was so defective in construction 
and inferior in quality, that it became our imperative duty to ourselves and 
our patrons, to exercise our right to terminate the contract for breach of 
its conditions. " The Electric Gas Lighting Co., 

by Louis W, Bumham, President & Business Manager. 



BINDERS FOR THE ELECTRICIAN. 

COMMON-SENSE Binders, of suitable sire for one volume, price 
one dollar each, postage paid. 

Williams & Co., 
115 Nassau Street, New York. 



WANTED— A set of Vol. I Electrician in clean condition. State 
lowest price. Address Sam'l S. Green, Free Public Library, 
Worcester, Mass, 



A Competent Engineer now employed by an electric light company, in 
the South, running a high speed engine, wishes to make a change. 
Address, A. B. C., oflice of this paper. 




WANTED. — A situation as Superintendent with an electric lighting 
company. The advertiser has had experience in lighting from 
central station and by isolated plants (arc and incandescent). Address, 
S. A. E. , this office. 



THE Electrical Cabinet, an appropriate holiday present for young 
pjcople. It is little more than a foot square, and contains an 
electrical plate machine of wonderful capacity, electrical balls, orrery, 
pith-balls, electrometer, cannon, head of Medusa, Leydcn jar, discharger, 
spiral tube, vacuum tube, t>ox of amalgam, chain, and an elementary 
guide in electricity. It is eminently adapted to giving instructive and 
amusing entertainment to young and old alike. See adv't., C. W. 
Meyer, 11 Dey St., N, Y. 



E& F. N. Spon have just issued a bic^aphical sketch of Philipp 
, Reis, inventor of the telephone; with documentary testimony, 
translations of the original papers of the inventor and contemporary pub- 
lications. The volume is compiled by Sylvan us P. Thompson, Professor 
of Experimental Physics in University College, Bristol, who says in con. 
eluding the sketch ** If mere mechanical imperfections do not make an 
invention any the less a true invention, it would be dishonest to deny to 
Philipp Reis the honor of the invention, of which he openly stated the 
successes and the imperfections." The volume is illustrated by explana* 
tory engravings showing the original Reis telephones with all their 
details of construction. Copies of above, price $3.00, as well as any of 
the latest books on electricity, can be obtained at 35 Murray Street, New 
York, or will be sent free by mail on receipt of price. 



THE Electric Gas Lighting Co. of Boston, have entered into 
contracts with competent and responsible manufacturers, to get 
up their burners as quickly as possible. These contracts cover the owner- 
ship of the dies and tools, thus leaving the way open for them to under- 
take the manufacture of their own goods at any time it may appear for 
their interest to do so. 

These new arrangements have been made with the determination to 
produce the finest and most practical line of tUcin'c gniis hghting^ devices 
exttmi, which are being made under the direct supervision of first-class 
manufacturing electricians who' have had years of practical experience in 
this line of work, tJius insuring the production of propeily made and 
perfect working burners 

They expect to begin to furnish licenses, with at least one style of 
automatic, ^nd four styles of pendant burners, on or before the i jlh day 
of December; and a full supply of all the varieties will be ready for 
the trade at an early day. Address 

Louts W. BURNHAM, Prest., 

45 Milk .St., Boston, Ma!«», 
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THE Phosphor-Bronze Smelting Co., Limited, of Philadelphia, 
are now prepared to furnish phosphor-bronze insulated wires for 
telephone, district telegraph, telegraph, and similar service, which 
possess very valuable advantages over the covered iron wires now in use 
for such purposes. 

The high tensile strength of phosphor-bronze wires renders them 
capable of supporting the extra weight of the coating without undue strain 
or stretching; their low resistance, which is only about one-half that of 
iron wires of same weight per mile, makes it possible to use wires only 
one-half as large for lines of the same length, without sacriBcing any of 
the necessary conductivity, and being practically non-corrosive, the insul- 
ated coating is not damaged by rust, which rapidly destroys the covering 
of iron wires exposed to the weather. 

For line wires running through trees, and liable to contact with other 
wires or means of escape for the current, these wires will commend them- 
selves to practical electrical engineers, and their low cost, conductivity 
considered, will place them within their reach for many purposes, where 
other wires have heretofore been used. 

H. C. LCders. 



St. Louis, Oct. 22, 1883. 
The ShuUz Belting Co. ^ James Gametic Manager^ 140 N. Third street^ 
Philadelphia. 

GENTLEMEN. — We desire to express to you our opinion of your 
belts, made for us and now in use at our lighting station in this 
city. 

We have in our varied experience used all, or nearly all, kinds of belts, 
and have never found one that would give us the satisfaction which your 
belt has done. 

We need in our business a perfect transmission of power, no slipping 
of belts, either caused by rivets or looseness can be allowed ; with your 
belts we have had nothing of the kind. 

To illustrate, some four months ago we purchased a belt and had it 
made endless, and placed it on a machine connecting straight with engine, 
that belt has been running ever since, in use every day, and all the tight- 
ening we have done is to pull the machine back from the engine one inch. 
Our experience with your other belts is just the same. We should be 
most happy for you to refer any one to us for reference, as to the excel- 
lence of your belts for nmning electric lighting apparatus. 
Respectfully, 

Brush Electric Association, 

by W L. H G Allen, 

Si'cretarj, 



REVIEWS, 



PRACTICAL Electrical U.ni rs Popularly Explained ; by 
James Swinburne. 61 pp. i6mo. London and New York : E. 
& F. N. Spon 
When. electric lighting began to be an industry, some of the leading 
companies were obliged to embody in thtir instructions much electrical in- 
formation of a general nature, because there was no published book con- 
taining the desired elements of instruction which were essential to many 
ol their subordinates. This little book is adapted to just such a Beld. 
The author essays the difficult task of giving definitions, and succeeds in 
such a perfect manner, that one is inclined to wish that the book had been 
projected on a somewhat wider scope . 

In the next edition we trust to see tables of equivalents of mechanical 
and electrical energy, similar to the one in our issue of last April. 



ELECTRICITY as A Motive Power; by Count Th. Du Moncel, 
and Frank Geraldy. Translated and edited with additions by 
C. J. Wharton. 316pp. 8vo. E. & F. N. Spon, London and New 
York 

This last volume, from the pen of this eminent electrician, is a work 
which will prove of value to the numerous persons engaged upon the 
problem of the transmission of electricity and its conversion into work. 
Those who have not given attention to the question of electro-motors, 
have little conception of the difficulties which beset the problem of con- 
verting electricity into work. In the one item of precedents furnished by 
the description of all the known types of motors, this book will prove of 
utility to those who are dealing with the subject of electro- motors. 

Passing by the introduction, which glorities the subject in a manner 
well suited to catch the ear of a "popular science" reader, the question 
of electro-magnets is treated in a very able manner. The illustrations 
showing various forms of electro-magnets, furnish suggestions of means 
to overcome the difficulties frequently arising in designing electrical ap- 
paratus The laws governing the construction and operation of electro- 
magnets, as given at length in a small book on the subject by the same 
author, about a year ago, are here stated in a few clear and condensed 
pages. 



One difficulty in the earlier electro-motors, and which is common to 
all apparatus using electro-magnets, is the rapidity with which the strength 
of the magnetic field decreases as the armature is withdrawn from the 
magnet. 

Several devices are illustrated which are made for the puipose of con- 
verting the varying magnetic forcfe into uniform work One of them. 
Fig. 27, by Houdin and Froment, shows a pair of levers in juxtaposition 
by a rolling contact The armature pulls the end of one lever and as 
its position changes, the leverage varies inversly in the proportion of the 
square of the distance which the armature moves. The curved sides of 
these levers are either ellipses with the fulcra of the levers at the foci, or 
one of the spirals, although the author makes no reference to the matter. 
As an illustration of how similar devices may be independently re- 
invented, many years ago, we saw in one of the Mechanics,' Fairs, in Bos- 
ton, a pair of scales invented by a man named Shaw, wherein weights 
placed on the scales were indicated on a dial as in a spring scale, only 
the weight was transmitted to the dial through a pair of curved levers like 
those cited in this book. The exhibitor had produced the curves (ellipses) 
by actual trial, and innocently related the difficulties experienced in trying 
to find a patent solicitor who could describe the " kind of a circle " used 
on his invention. The expense of the scales probably restrained their 
introduction. 

Froment's method of diistributing the magnetic force is by means of 
a toggle joint, and, therefore, crudely approximate. 

Methods of lengthening the attractive force of a magnet by shaping 
the poles in cores (Pellis and Henrys), and wedges (Froment) are shown; 
but it is a matter of surprise that the author did not cite the method suc- 
cessfully used by Professors Thomson and Houston in this country, to 
render the attractive force of a magnet either uniform or variable in any 
desired ratio by terminating the poles in paraboloids (approximately), and 
allowing them to extend through holes in the armatures. 

We do not see anything upon the subject relative to the ratio between 
the length of a magnet, and the position of a centre of magnetic inten- 
sity. 

The subject of the historical motors begins with that of Jacobi, 1834- 
1838, and subsequent to 1844, the early motors are classed under four 
heads: First, those depending upon solenoids; second, electro-magnets; 
third, those in which gravity is used; fourth, electro chemical motors. 
Then the question of the reversible motors, or those on the principle of 
the revolving armature, which began in the revolving bobbins of Pixii, 
and developed by later inventors into the various types of armatures 
used in all dynamo machines. 

Many instances are given of the uses of electro-motors for propelling 
boats, locomotives, carrying packages, tricyles, plajring piano (hope it 
won't work) lifting water, sewing machines and passenger elevators. 

Upon the important problem of the regulation of electro-motors, the 
author unfortunately gives no light, save a clear statement of the princi- 
ples involved, but for the good reason that no inventor has as yet pro- 
duced an electro-motor which can be governed under varying conditions 
of load, with an economy and efficiency comparable to the limits of 
regulation demanded of steam engines and water wheels. 

The translator has performed his part in an admirable manner, render- 
ing the French text of the author into pure English, free from foreign 
idiom. 

We commend the book to our readers as being the latest exposition of 
the state of the art of electro-motors, and full of information for all 
interested in electricity. 



WORKSHOP Receipts; (second series), by Robert Haldane. 
485 pp. i2mo. London and New York : E. & F. N. Spon. 

A work of much use to those engaged in the chemical trades, rather 
than to the place in the laboratory, where even the great industrial cyclo- 
piijdias are sometimes insufficient. 

In compiling the work from various authorities, the editor followed 
the units used by the several writers, and as a consequence, English and 
metric weights and measures jostle in odd confusion. This is especially 
noticeable in the various captions under the head of ** alcohol." In this 
connection, "wood alcohol " is not described among other varieties of al- 
cohol, but is after " rectification of alcohol." 

A good example of the latest information is in the condensed account 
of research relative to "Baking Powder?," while the varieties of com- 
pounds embraced under the head of ** Bitters," impels one to turn back 
to the fly-leaf to learn whether this be '* The True Bartender's Guide." 

American precedents are frequently overlooked. Under the head of 
cleansing, naptha is overlooked. The receipts for ices, give directions for 
freezing them after the manner of the last generation, omitting all refer- 
ence to the ingenious ice-cream freezers, which abound wherever the Yan- 
kee trades his wares. 

The book contains a large amount of information which is held only 
in books alike expensive and rare. Its convenient use is materially as- 
sisted by a satisfactory index. 

The volume is a model of good typography for a work of this class ; 
the press-work being very creditable. 



Holmes, Booth & Haydens. 

MANUFACTURERS OF 

SHEET BRASS. BRASS WIRE, RODS and TUBING. COPPER RIVETS and BURS, 

Pure Lake Superior Copper Wire 



Patent ''K K" Insulated Copper and Iron Wire. 

The Iron is Spet^ially adapted Ibr Telephone Uwe, 




TEE ELECTRICIAN. 



TRICll PURPOSES. 



-v»-» 



AND !- 



No. 606 COMMERCE ST., 

PHILADELPHIA. 
Works at WaterUury, Couu. 



No. 18 FEDERAL ST.; 

BOSTON. 



sa^^sny xi.s2.iflL 33 "v. 



E L E C T R I C A L M E A S U R E M E N T 



>^Ni3 



For G eneral Use Unexcelled 

LOCKWOOD & FOSTER'S '~ 

New Telegraph Sounder and Kev. 



^ The Galvanometer and Its Uses. 
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!VfKTKR," 1: r»n ^ ti>rlUh Mrvt ^lt)i^ 

out algr«t)r»lc K^rmum u " i ftf 

Oalvaiif»nieter«i, lit'MUl*'v. Ktvi«i f 
OAl.VlNOMKTHItH jiiMl HI 



without '"domg"' f^ums in nlfiiOtrn, VuhliMhetl hy 

I H. BUNNELL & GO., tI2 Liberty St., New York. 

TO WHOM AI#l. OHDKK.S SHOULD BE StC^T. 



CD 

^ i 



CLASON GRAHAM. 

Petroleunit 

Mining Stocks and Miscptlaneoiis Securities, 
No. 80 Brt»ad\^a,\. 

Room 38. NEW YORK. 

PATENTS 






Uoes (ieiter wurk than the **MorBe. 



Works lonjcor distunr-e^ witli less Uittf^rv. The 
ainipk*st inatnitiient in the market, Tlie eiisifst maiiipuUitt'tl ami hv far the best and 
cbtapest, anrl is endorsc^d by the best eUctrician-s iiml operators in Aniericii. The sotiiid 
mttv be made twice im lo«d as the "Morse/* and softened dnwn, by adjustment to m I 
soft, a soujid as desired. Morse alplialiet with each instrument, AH mHimment« wound 
tor 20 to 100 miles, working capacity, at above price. Name the capacity* required in f 
your order. Address all communicationa to | 

LOCKWOOD Sc FOSTER, 21 Pai^lL B,0'w,'S.^. 



Mvss \ ro,, .-.f f].n 

M;r ■ 
Ert. 1 

1' 

in 1 1. 

W+« 

fon 
lent: 



l:S fJllr \ Mr 



•^ BATTERY V CARBONS- 

OF EVERY BESCRIPTION, 

Munufa* tnri-fj i^\ 
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PATENTS FOR OCTOBER AND NOVEMBER, 1883. 



fl97J)S4 



*rrj4ir 

2!»7,7W 

«afr,: jo 
«7,rrr. 



OCTOBER 30th. 

Bwilv AlwiB, Detonttioc. W. IL Reiff, Phiiidelpbli. Pa. 

Sl«ecrtc AlArmst Circuit Closer for. L. A. Bri|f<?l, Ciucmtiati, Ohio. 

Stectric Bnttfry, A. F. l>el*lleld. New York. N Y. 

Bleclr Safety Citch for. a Go 

Kl^^c^T lo, »y»fceni of. T. A. K 

Bk'4^t'i 1^ DyuAmo or MiigneKc, i 

Electric Lit;iiU{4i; Sy^lciiia, IndlCAlor for. W. 1'. Frtiiiuiu» Brooklyn, 

NY. 
Electric Miichine, Dvnmino. F. B«ifit Chlc«^, ID. 
Electric Machine, Dynamo, If, BaIh, Chicj^. lU. 
Electric Mftcliine, Dynuno. T. A. Eiliwn, Mfnlo Piirk* N, J. 
Electric Machine, Dynmmo. T. A. KdlsoD, Menh* Park N. J. 
Electric Machmt;. llynamo. T. A. Edieon. Mfi" ^ 

Electric Mac bine. Dynamo or Mo^ieto. F, liai i l. 

Electric Mactiine. Dytmnio or Maf^ueto. T. A, i • Turk, N *J. 

Electric Machitie, Dynamo or Ma^eto. T. A K : ' W, N J 

Electric Machine, Li>iiurnoor MajhTUcto. J. K. (• ' 

El* ctrir M'u tiitu , D> aamo or Mfttrneto. P. P. >m Ml.OUkft 

Itcgulalor, Dynamo. T. A. E- u, N J, 

iknr<»lator, Dynamo. G.I. Mi u,N-Y. 

\\ ntrr for !hMOtiniinit.jl"'r."< f .. MU-h. 

N.J, 

New York. N. Y* 
f T. A, Ellison anU C. L. 

f Lion, 9yatctn of. T. A. E^iinon, Mcnio Park, N, .1 

\ lo.L S%.Mteui of, T, A. E4llM)ii. Mt?tilt» Park, N. .J. 

! ihy. New York, NY. 

M, W. C. iJonlHii, En}>ljfin«l, 

MrnlaPark. N J 






!a»»8W 









1- 



l-Ch 

■ rk, N. Y, 
"try, f'onn. 
irk, N. J. 
T, A, EdiRirn, Mcnio Piiik, 



ancL N. W 
U, W. Mrr 
H. O, Pti 
_i T. A. E-ll^i 

ui>f*» liit:uik*icM:iti^' Comlucior for Elcctf it, 

Ijudiim, Mimitftictnrluj; IncaiidcAclii;; Eleclflc, T. A. EUiton. Mmln Purk, 

N.J. 
Ma^uelo Electric Mucblne. P. P. Nungrwer, C1cvcI*ih1» Ohio. 
Raltway 8lkrn«i, Klcttrig, W. W. Le Gnindv. Loni#viJJi% Ky. 
Rjtiiway »sisnin].4, Elerthcttl Conn«ciion for T. J. Pottvnger. Lotiia^itle, 

Kv. 
'I. 1. i.iMHi.- h'.r- i.^-r M K W ir.' X. u York \ Y. 
r New York. N, Y 

i i((, DatlaM, Tejra . 



1 Ki J«% .t 
T. Alirttrj 
. \V K, PHrre, 

NOVEMBER 8th. 



VV «i«.lni»gton, DC. 
iiLarlo. 



Burglar Alaffn, D«touattng. W, Noblett, tJlilco^o, Itl, 



\7b C]o "k S\ Ai\\\*\ Uircwll aii(f A|iparaiu>< for EUr trie," Jaa» Uaiuliletl, Brook 



:*<.?* HI 
1.^ t . 

)»7,i^i 

1(1,409 
10.404 

»7,8ao 

^.107 

i«nr,vi4 

«87,B79 

907,^10 
WAAm 



J, McClonkey, Boston, Md«a. 
Elr! Ir^f nuu:iHl"u. P. F. Brnrkr t, PnnCeTon, N, J 



. n, C^onii. 

ij", i:l«- , T Avtr for. C". D. l\ SiiutU, Aur-iu, III. 

\\\\\i\ Dynamo. >V. B. F. Elphenslone, and tv W. Vlnc«ni, 

t Mire for Dynamo, J. E. <ille«, llazk'tnn, Pa 

J. E. Felton, PoltwUim, N- Y. 
I iiitii>2 Device for. L. C, Parker, Yonki^fw, N. Y, 

lu^uUiuJi;, Cuto uiK' aud laying Electric Wire . F. W. Brown. lV»cho*iei , 

N. Y. 
la^Tikiiiiv. ( ^>riii>f'iin(l fnr Elcctrlr'al Condnrtorm, and A|}iiarainp< fur Ocnn- 

pf! inie, J. B. Hyde, (RC'iaHiieii. 

lostiLi iJ tfi EUy,tiic Wirea. Apparutua for applying J. H 

II I 
1'. .!». i\ n. tii ■! njiio 

! I. C, J.flln : ••11 

I. , .. ' 'iplinij, W. u . ' »niiiiio. 

Pttpvj, 4ic , Klvctrlcal Appamtu^ ft>r CouUoJlU4i£. .L VV (ifbome, Wa«b- 

IbfTtOD, D. C, 
TtsfL'ruj.h Tdrtricl, Pollen, or Fire. F. Pearce, N«?w York, N Y. 
'I rraiistnitter. M. U. Detnenl, (Jhica^, Itl. 

s i (d) Boiea, AiJtomall€ Crank Switcii fnr, C. E. Scribner, 

III. 

r s. U. BariMJ, and II E Walte, New York» N. Y, 
I r, n, Hhlv. SiLmJri»»ky^ Ohl**, 
i , luitttir. II, ri'ny, PhllndHplda, Pa, 

VoiUit'»rc Light. W Baxter. Jr., Jen*ey City. N. J, 

NOVEMBER I3th. 

4iiJinDCiator ami Fm- Alai-m. Electric Hotel. A T. fltsaa, 1>«t Moln^a, 

!'olaji«ed Electric. W, J. Bo L. Ohio, 

EJectric. L. P. Scblaefli, ?*ui i,nid 

L _ rir Currenta, ApparataM for i.^ ^ ^^^ IG. D« Fermiitl, and 

A. Thompson, Bu^daiid. 
Electric Lkdit circtilta.i'urreitl Heifiilator for. C. IL AmoJil. PbilaUeipbla, 

Pa. 
Electric Machine, Dynamo. S. 2. De Ferratili and A. Tbom}ifiof>. 

Bnj^land. 
Blectric MfiChltie Reguiator. Dynamo or Mai^netlc. T. A. Ellison. 

Henio Park, N. J. 
Electric SlimAl Box. J. C, Wllaon, and M. O, Davio, Boa on, Mfl#«. 
^\^tvu vvir. I a,.,u,ir B. A, Dryer, New York, N. Y. 
I riean Line of. H. B. rohh, Wllmitigloii. Del. 

\ of Laying Mnbterraitean Uiie» of. ti B. (7otd}, 

fiiocirlcai Oimdiictor, Compound, L. JobniHjn. VincentU"*. li»d. 
£lectric«l Signal. E, Dnmmer, Boi#ton, Maa^i. 



sesv 

288.8itU 
tf88,44il 



38B,70l} 
a88,»ffl 



IllKllL 1 

Ijii,,: 



J. Kroesi, Brooklfn, N.Y 



i>bfo 
Ti.'icpliijuc. A. K, Do.bciU, < 
Telephone Holder aiid Auii i-aker, AdJiMLabte. W K. 

Eckcrt. J. A. Seely, and li York, N. Y, 

Telephonic Apparatufl. J. H. Eiiisjumi. R>e, N, Y. 

Telephonic Courmu ideation, Appartilna for. J. H. Bogera, WAahlbg- 
ton, D, C. 

NOVEMBER 30th, 

Clocka, 
N.J. 

Electric 

ton, 
Electric 

K, J. 
Elctttrir 
Elect I : 
ElecJ ■ 

F 
Elei ' 

M. ■ 
Kltvr 

Li 
iU\\\ 



Actuating Device for Sec<#ndary Electric. A, S. Crane,, Newark, 

Condncton, Underground Coodoit fOf. J« B. Gilf»« H«itk> 
Pa. 

Li»rbtlu^on Railway Trafnf, Apparaiiia for. \r. Stroodtry* «iid 
Houghton. En^Jaiid. 

Mnrhitu', Dynamo, A. J. Kimball. WorccBler, MftM. 
' Dynamo. T. J. McTighc. Pilt^borg, Pa, 

Itt^gnlator, Dynamo. J, 8 Beeuinn. W. Taylor, and 



.(id. 



nimtiiator for Dynamo. 

IT P«^ 

-'round, Ilon#ingam1 Iniiilatlon of. 



T J McTi^he.aiidJ T- 
c r fJitman. 



S. fiergmaii, New York. N. Y. 

. J. T. McConncll, Pilt*<bnrj;. Pa 
(. T, J, McTi>;lH\ nnd J T, Met oimri:, Pilt-<liiirK, P*- 
I ont for Etectrir. C, J. Van Dr|M»ele, Cbicapi, IIL 

Mttrhine J t^. lU^rmati, EnirUnd. 

u,'. A H Hamon. Par l«, France. 
1, New York, N Y. 
N. Y. 
r w 4 li'iphli*. Pa, 

It, a T \V A, Fhher. Pvtenbartf, 111 

Liiir.'il, A, r vdi'n. N, Y. 

udife. Ma**. 
.V York. N. Y, 
i> D Wrl|rht and 



1 li»- f»v»t liKl-TIMi ia llif w»*rhl fur KLKCTKIC 
LKitlT Alacliiitery ia uiude by the: 

SHULT2 BELTING COMPANY, 

.7-1 M KS G A H A' KTT, Ma nrifftr, 

Ko« 140 N. 3d St.* PHILAHELPHIA. Pa. 

8*»nd for Price Li,st, ur onler a trial litslt 

BUSINESS ADDRE88ES. 

Halu* & Zalui, Manufaeturers of ElMtrieal aod Toletrapb InitramaaU* 
Battery ^^uppliea, 108 Liberty Street, New York. 

Bradford, C>« Solioitor of Amerioao and Foreign Pat en U. 16 A 18 Unbbard 
Block, eorner Waahin^too and Mertdian Slreeta. Indianapolit. lod. 

Bf&nftap, W. H., DaTii k Kidder'* Bleetrlo Maobinea, 259 West 27tb 6tr*«t« 
New York. 

Pearoe ft Jonaa, Telecrapfa and Etvetrioal InitrainaDta and Snppliaa, 
M a.m John Btreat, New York. 

Pride, Fralelcli ft Kr^^i Talefrapb and Telephone Liae CoDatraetors. 

23A25D©y St„ N. Y. 

Tha Elaetrioal Affancyi Jamks F. Paikmak, Haoater, Cooper Uiituo 

New York City. 
^ITansal, A. C, Bleotro plaier-Oold, SllTer, niekel, Oopper. BrM«, ^., 

43 Cantre Street. New York, 

RHODE ISLAND 

Telephone and Electric Company, 

Providence, R. I. 

MANirFALTl-RKlia OP THE 

Providanca Telephone Switch-Boards, Breckenrldg^ 
Jacks, Wright Cable Clips, Howard Safety Appli- 
ances for Protection to Telephone Subscri- 
bers against Lightning or Electric 
Light Currents. 

OKALI^tLH EN 

ELECTRIC APPLIOCES OF EVERY DESCRIPTION. 

llAN1>'Ad 1'ftlClt.S ASH OOMHTIILCToUm ur 

Lightmn^ Rods upon Scienfific Principles. 

Lloensees of the Time Telegraph Company of Hew York 

for the New England States. 

ENERCETIC MEN WITH CAPITAL WANTED 

to Form Local Plants In Territory not yet disposed of, 

tS^ConvflptnuU'nee Holieiu^ from Inventors, or j«inte?+ having Electrical . 
Noveltleii, with ii view either to purohiis** **r intnuliictinn «s n^cntM. 

HENEY HOWARD, Pretldent. J. W. DITXBUEY, Gen U Manager 
C. T« HOWABO, fiec'y 4 Troaa. F. U. U ABDIKEE, Aaa't ManaEer. 
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ON TRIAL' 



liltai«««7 

\*n itii- r-iiro of 
HlieitinAllnni, 
— _ \ ^ r-iirultfiA AiMl 

€W K. JO?«KM A HRa. CltirlntwtJ^ ai»l4K 



IMPROVED 



Screw Machines' 



The Babcock & Wilcox CoJl 

WATER TUBE STEAW BOILERS, J^ 



OF EXTRA STRENGTH AND POWER, 

OF A SUPERIOR DESIGN AND FINISH 

^ — kl 



107 Eop« St I 30 Cortlindt St 
QUBOOW. I HEWTOSr. 

Kmiicti Onioet : 
BOSTON : 50 Oliver Strrt't 
, I'RILADA: 3.>N.5th8tn'et. 
hlTTSHrRGlI ; Ul 4tli Ave. 
I ( HirAGO : W S. Canal 8t 
'hiNCINN ATI : 64 W. «d St 
/ST LOUIS : 707 Market 8t, 
^ NEW ORLEANS : 

54 Carondelet St 
SAN FRANCISCO : 

fiO S. Mission St. 

HAVANA : GO Saa I^aclo., 

St*Dd to nearest offlco for circular. 

The favorite for Elci'trlc LlifhUng l^rpoaen, 

lu ij«<^ by various Edisoa axid other Electric Ll^^^ 

Ing CoX In Uolted States. En^lAud, FtAQoe And Italy. 



* *> 



i(M!^ 



WICACO 

Screw and Machine Co. 

71'i Cherry St., Phila., fa. 



ELECTRICITY 

Theory and Practice* 

OH 

I The Eleiiifiiis of Electrical EngineeriBg. 

A I'lt^Mr «>]i:|ilHiiMtffin of thr* foleiil Iflii' priiicl- 

pltSfl Mlicl ItiV |»1MCli«*Ml Mi>j»li* 
e»11onr» of Klr«t'ii Irlty. 

nv 

LieutJRilDLEVil,FI$llE,U,Sl 

gTO. Cloth, 180 111 o strati on«. Price •i.dO. 

D, 7AN NOSTEAND, PnbUsher, 

23 Murray L 27 Warren Sis., NEW YORK. 



Coinph 



yi^^ CutaloK^it" t'f KltK'trie*! Booka will be 
seut to any u^Mn'^ss i lU ap|}1lci4|ioti. 



^EQOITABLE^ 

Life Assurance Society. 

OF THE UNITED STATES. 

No. 120 BROADWAY, New York, 



JANUARY 1, 1883. 



(On 414 P**" «^t^ BmI* ) 

Assets, - $48,025,751 
l^ialiiUticH, 37*367,076 

Surplus, - $10,058,675 



(On 4 per cent. Bul«».> 
Assets, - $48,026,751 
Liabilities, 30,94iK454 

Surplus, - $8,076,296 



CHUBCH*S PATEKT lMPBO\ t:i> 
JSither Bight or JbffU 



MONTGOMERV A CO., 
Importers of Stubs* Files, Totds S Sleet, 

. aiosst ewisB nzjs. cfiianKiLiK's tafxs, fiTTLEs. te. 

Hone Shoe Mjiffneta. Hubert'B Pwmch Emory Paper. 

WM. SMITH & 80N8' CELEBRATED MU8I0 WIRE, 
105 Fulton Street, H* Y. 

GEO. W. MONTGOMERY. OiCO. W. CHURCII. 



Ratio of Surplus to Liabilities of the leading life insurance 
compauies on a four per cent, basis * 



ASBCTB. LtABtLtTtm. 

Equitable. 148,025,751 $39,949,454 

New York.. . ,, 5a,8<X),39li 43 J60.18a 

Mutual, N. Y.. , 97,S»61,317 93,349,903 



|8,07«/290 
7,1>4()»213 
4,tUi,414 



Ratio. 

20.21 

16.09 

4.94 



Burke, Fraser Sc Connett, 

Solicitors of Patents, 

10 Spruce Street, New York. 



Personal 



Thf? amount of New BusLuesR transacted in 1883 by the 
Efjuitablfc! Life Assurance Society exceeded the largest business 
ever done by any comjiany in one year> 



I Careful and Thorough Work at Reasonable Prices, 
attention of the firm to all business. • 

ELFXTRICAL INVENTIONS A SPECIALTY. 

Foreign Patents procured. Opinions given on questions of va- 
liditv and infringement. Our Quarterly Circular, **f*uteiite» 
on InveDtions,** will be sent to any one Ueairitig it. 



XNDISPTTTABI.E INSURANCE 



AND 

PROMPT PAYMENT OP CLAIMS* 

The Equitable having declared its policies, over three 
years in fore© to be IndispiitaVile, will pay all such indisput- 
able policies at maturity, without rebate of interest, inioiediately 
after the receipt at the Society's otiice in New York, of H;>tiiifac- 
tory proofs ol death, together with a valid and tsatisfactory di^ 
cliajge from the parties in intercBt. 

HENRT B. HTBE, Presidents 

JAMII8 W. ALEXANDER, (st Vice-Pres, 

•AMUEL BORROWE, 2d Vice-Pree. 

WILLIAM ALEXANDER, Secrett:ry. 

TAfe Tn^iUrance Agents desiring to connect themselves with | 
The Equitable Life Assurance Society in which they will 
enjo^ tlie greatest facilities for transacting business, tnay com- 
municate with the ofiicers at 1^ Broadwajt ^ew York* 



-^s^F. 



555^ 



Photo- 

iRelierPUtti 



of Line 



Ccpii 



krth' % M«ch! 
W«QdCuti^ 



"imatii , 



'.v^ 



"lenj rurniJ'i' 
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THE NOTEMAN 

Eotary En^e and Pump Co., 

TOLEDO, Oblo. 




Th« BniHne for Stectrto 
Light Geii«iiitorB« 

NaiMiilciw), light ruBuln^, 
high ipcfld^ uniform 

Two to Iweuty horse 

power, 
Efpecbtly udApt(<<1 to ^rl 

vato pUoU, wUerii »pace 

It lixolted. 



H. H, BALCH, 83 Joim St^ New Tork 



Teleg:raph and Electrical 

H<m1Ich1 flatli'rii*j*. I n vtnjtorN* Moiiels, EKpcrf- 
m^ntai Worfe, a ml riiio hnwiH dUittiijrK- 8eim far 

It ll Lnporlttot to us that 70U inrnilou ttai« |«par« 



The Electric Storage and Light COr, 

Orgranized under L.awH of Mui<$michiii§etttf» 
own the Paten in for 



— ^0R^- 



Eleotrical Energy AccumulatorSp 

Massachusetts f Rhode Island, and CGinnecticut. 



Office, 95 Milk St., Boston, Mass. 



^fWE^TON DYPMQ-EIiECT^IC M?ICPINE.-^- 




The luitlersiijiKHl, aolc agcnta for the above iniiohine 
for 

vElectroptatiiig & Electrotyping,:- 

refer U> nil the |iriiu-i[uil Stovt' ^rHtinifartijnTiJ, Nickel 
Rod Silver PlattTH in th»> country. Ovt-r l.SlN.) uow in 
use. An* Jilmi imiijiifoctun^rH of Pure Nlekel 
AncKteii, Nlok«l Salts, FoIUhing^ CoiiipoKitionjt 

of rtll kinitK, nnil ever\r vari**ty of mipplieK for NlckeJ, 
Silver, nnd fSold PJalin^; J4l**ft Bmtijte niid Brass Solu- 
ti*iiiiK. (.'ninplrti' 4»iitHt-« for plntiiii^. Ksliumt^^ ami 
iMtiilMf^ues rnniisheil u]x)n n|]|»liruii«m. 

HaNSON.VanWiNKLE & Sa.SoleAg'ts, 

NKWAKK, N. J. 



=^ New York Office, K08. 92 &. 94 Liberty Street. 



JEROME B. SECOR, 

MiLQufiLcturer of 

SEWING MACHINES 

And Mechanical Toys, 

BRIDGEFORT, - CONN. 



SPECIAUTIES : 

CjiJit Iron Lncioinoilvettp Mechmnlc*! SlnKln^ 

Bird A, Mai»l«al it ml Antomiktlc Toy*. Mil 

strelTroupvN, Falrj Sewing Machine*, fto. 

A verj fine outfit of the Bett M»clilfi<<irjr for 

making Met»l Electrical Apparatus. 

ORIiMMS SOLICITISD, 



THE ELECTRIC GAS LIGHTING COMPANY, 

^ OF BOSTON, MASS,, 

Owns tlie PITT— TIRKELL--Sil!IDFORU~CUTLEB-K(»RTON^FACitAllI>— WAEREN, iind olher TAlmible patents, which 

eorer broailly the popular AUTOMATIC and P£NI)A?iT STHTEM 

nf lighting gajs by electricity, now ext^^nsively used iu private «lwellinga, public buildings, batiks^ stores, offices, fire department 
houBCH an<l inuniifacturiug eBtablJHliroentB, in the leading cities of the country. It being the only practical working system ev 
*levis<^l for tlie purpose. 

This Couipany is now prepared to furnish to licensed agents a full line of its improved and perfected 

ELECTRIC GAS LIGHTING APPARATUS, 

at reajsouable and uniform prices. Its burners are made in a thorough and worlnnanlike manner, by electrical machinists of exlen-^i 
jilve oxperioDce in tbis Udo of work, and are warrantal as first-class standard goods* 

As there are iufrlngerH making and s#?lliiig imperfect and unsatisfactory apparatus, the public is hereby informed that it is not 
Haff to purchase ELECTRIC oa8 BURNERS of Others tlian the licensed agents of thifl Company. All applications for LioetiiMs%J 
Dt'scriptive Circufars, Price Lists, etc, should !:« addressed to 

The Electric Gas Lighting Company, 

LOUIS W. BURA'MAM, Preudent and Businees Manager. Ho. 45 MILK ST., BOSTOST, MaSfl., 
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campbell^t^ibilPony job press. 



^ 



••^a-, 



2,500 to 3,000 

IMPRESSIONS 

Per Hour. 



The most rapid and 
profitable 

Printing Press 

manufactured for Mer- 
cantile and Job Oflices, 



For €aialoy:iic and full 
parti€ulurj»« address, 



Campbell Printing Press & MTg Co., 

145 Uonroe St, CHICAGO. 45 Beekman St^ New York. 



The Humboldt Library of Popular Scicuce coutaina such stand- 
ard worka as 
** The Wonders of the Heavens/* by Flamma^on* (illustrated.) 
<' Man's Place in Nature/' by HtJXLEY, (illustmted), 
•* Scientific Sopliiflms" (anti-Darwinian) by Rev, DH.WiINWRiaHT, 
" The Data of Ethics*," by Herbert »SPE5CEa. 
•* Oriental Religiona»" by Rev, Dr. Caikd. 
«« FonojB of WateFp'' by Tyndau^ ( illustrated). 



" The Origin of Nations/' by Prof. Rawlinson. 

** The Naturaliat on the River Ainaxons/' by H. W. Bates. (In 2 

parts), 
**Town Geology," by Canon Kinqbley; and many others. 

PRICE 10 CENTS EACH NUMBER. 

Write for a C»tiUo^e, or aend 16 cenu posUf^ aumps for a 
Bp«ciioGii copy, to 

X. FIT20BEAIiB h 00m Fablishers, 20 Lafayetto Place, New York. 



PULLEYS, SHAFTING, HANGERS, etc.. 



^A SPECIALTY-^ 



ESTABLISHED IBS4. 



Send for Illustrated Price List to the Manufacturers 

A. & F. BROT^N, 

No. 43 Park Place, 



f is7. 59 "nd 6> Lewis 

1 6o, 63, 64 and 66 Ca 



Street, 
Cannon Street. 



NEW YOKK. 
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THE ELBCTBICIAN. 



Price S3.75.e~. 



Wl««, 



for 



a.7s 



tm^wnm for Itaca of oae 



it 



-The- 



Morse" Learners' Instrument 



^— v^ 



fc^_.:^ 



TTi^k ^Tlff^^^ie^k** ^^ ^ *'^'* *^*^^» w^** made, complete MORSE 
X Ue JXLUX alts TELEUKAPU APPARATUS, ot the latest and 

l*e»t form for I earners, incladln^ liandHome Giant SouiiUer aud (Juir* ed Key, 
aad a lar^e Cell of tbe be«ft Gravity Batter^% latest form. 

It is the test working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered. 

Tcitt mr^ flw» mf B«t«lac «^ B£ST THAT IS MADE if 7011 seUot t]i« "* MORSE.** 

(7* Goodfl tent C* O* D* to ail p<»lAti It oae-thir4 of thi: &maiiDt of the bUl le sent with the order. Remit by 
l>raft, PoftAJ Money Order, or Bej^it^red Letter. Psvoiftble uraageineota made with Agents everywhere. 

(# vr» will (ti every eiMci rofood Any r«KiLllt*nee made us for ttieMt (oods» If they »re not fotind 
to he entirely «Ati*f>*ct<»ry. 

J. H. Bun nell & Co., 112 laberty St ., New York 



— THE- 

Coe Brass Manufacturing Co> 

TORRINGTON, Conn. (U.S.A.) 

alanabMtarcn of 

SHEET BRASS, OOPPEB, AND GEEMAN SILTEB. 

« Braas, Copper, Mid QerBLaa Silver Wire and Rods, * 

Zinc Rods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 
'^ SUPERIOR COPPER^ Conductivity Guaranteed. 

JUftuJcji juid SUcilt M»rfe to Urdcr Irom Ura»B, <:'r»p(K.r, or GemiJiii SUver. 



Tlie Only ToIeplLOiie 

Having tb« right to 
use the 

TUBULAR + STEM 
on Eear Plate. 



"ELGIN" 

TELEPHONE, 

FOR PRIVATK UXES 

^HfldeWMIrofMetal.i^ 

Kiokel P!Atod&iid 
HialOy Poliftliod. 

Aelmowledg^d by all to 
be tbe Neatest imd lleic 
Working MeehMnleut 
Tetephoae ever Intro" 
dooed* vj^= mnt , ^ 

Ellin TEleplone Co. 

No. 2 Main St. 

ILOIK. I»« Cb.p m.. U.S. A , 

L C. TIUOTSON & CO , Agents for New York, 5 i 7 Dey Street 



fgCHARIiES WILIXOCS, Jf.^ 

•^^ESTABIilSHEB 185a^:^-' 

Majnufaoturer of 

TELEPHONIC^^TELEGRAPHIC. 

ELEOTRIOAL INSTRUMENTS, 

Electric Bells, Galvanic Batteries, Wire, 

MAGNETS, *c. 

WbolM&Is Kiul Bet&ll Deftler In 

TELEGRAPH & TELEPHONE LINE MATERIALS 

OF EVERY DESCRIPTIOH. 

109 and 115 COURT STREET, 
BOSTON, Mass. 



'^takinif It Belf-^ni»port' 
.Ingf nxiulHuur no sorew or 
orackeC to hold it lu plact;. 

Ikwara cf Intltstions ! 

AddreaSt for Descriptive 
Ciruular* 



PriciJ$5PerSet(2) 

IncludliKf SOO feet Wire, 
wtth full lostructioiift for 
putting up. 



ri of* Curt W. Meyer** 'KleelH* 
cjil Cabinet, Willi Klementar}'^ Guitk 
ill Kiectrleity, eonsists of electrl<*iU 
^'Irtss plate rnuchioe, with condticitar ; 
Li*ydeu jar ati«l disohonfer ; electrlcud 
cannon ; ball ekctrouieter ; hmuA of 
luedusa; set of bella; rtectrieftl 
ortvr>* ' chain ; iKJX of ainalgani : all 
coutained in a neat case, for Slfi.OO* 



ALL n»SG or SXFZSIKSNTAL Aff A- 
SATTJe rOS SCHOOLS, 



Address for circulftr, 

CURT W. MEYER, H DeySt.NX 
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The Best Open Circuit Battery 



;tm 



<j: 



L: 



In every respect, beyood any qiieKtloii whatever. 

SUPPLANTING ALL OTHERS. 



With its introduction, Battery Trouble and Battery Expense 
become thing-s ol' tbe past. Now almost uuiversatly used 
by the Telephone Exchanges of the whole country* 

SEND FOU CIRCULAR AND SCHEDULE OF PRICES. 



v^^ 



TELfii 



Single Cells, 

HklAKUFACTTJHKD AND SOLD BY THE 



Only $1.25. 



New 



^ATj 



l^« 



i.Tr, 



Law Telegraph Co., 140 Fnlton St., New York. 

J^ECLAmCHi BATTERY. 

(patented.) 




— THE — 



Great Telephone Battery, 

THE RKALI2ATI0N OP 

SIMPLICITY AND EFFICIENCY 

In Electric Open CiFcnit Batteries. 

Free from acid. Emltii no odor. Does not get oot of order, Laata withoat reciewal from six inootha to 
aererai yeara, according to nae. 

ADOPTED AND USED BY 

all tbe Telephone C<>mpaiiite and Exchangea in the fixitt^d kSI:+ui/*. 
The Prism Battery is more ea^iJy and cheaply de&Dcd and renewed than any otber battery. Beware of 
XKTKXNGEMCNTS AKD /WORTH LKSS IJHITATIO^JS. 

T.nerj ^eDQlTi« L.f9claTirh« Battery h«« the ^orda Ptle>L«claiiehe tstAmiied on the carbon 
head, iar and DriamH. Ail others are tpnriouB. 
" Frlam '* tmd Porous Cell Battcriea foreAleinany quantiry. Zinc afid Sal Ammoniac of superior qtiaCiiy 

THE LECLANCH^ BATTERY CO., 

OR 149 West 18th Street, New York, 

U O. TUiliOTSON & COm General Agents^ 

B * 7 Dev Street, Ne^w^ York. 



DB. JEROME KIDDER'S 

ELECTRO-MEDICAL APPARATUS 

ARE THK BEST, rs verifletl by tho Many Awardu they Bav«* Received, afi wpII aw thf» CONTINrED 
TKSTIMONIAILS FROM I^KADIMI SCLK^TIFIC PRACTITIOWRRS. 

They arc covered by letK^rH- patent for im proven enta rt^nderin^: tlu^m pnpf lior to all others, ncknowlfHiRwi by 
awards of Flmt Fremium mt CeDienntalt Also, Firat Fretninm by American InHlIf iiii!', from 
1872 to 1863 inclusive: Tmo 8ilv«r M«daia at CtDclnDatl ludujitrJal Kzpot^iilon, in tl^r Fnll or 1N<] 
and Two SllTer Medals in Fall of 1882, the hitrhest awards f^xen. Also, Sliver Mednl al Char- 
leston, (S. C.) JExltlbii Ion, Fall of 1882. 001..I> MEDAI. was awarded by AmeHcHin la»U«at« in 
1875, to diBdn^ulah the Apparatus as of the First Order of ImportaDoe t— 

Physiciati's Office Electro- Medical Apparatus. 
Physician's Visiting Machine, wilh tum-<iown Hdix« 
Physician's Visiting Machine (aijotber form). 
Office and Family Machine- 
Tip Battery, Tcn-Curtem Machine (sec cut), a most 



Dr. Jerome Kidder*s Improved No. 1. 
iMPRavED No. 22. 
Improved No* 3. 
Improved No, 4, 
Improved No, 5. 



perfect and convenient apparatus, tbe invcndon of Dr. Kidder. 



> For IlltiBtrated Catalogue, Addreaa: 



W]£ AI,fiO M±tM JkJtD KKtP OH SJLHO 

' » ^ ■ SUPERIOR GALVANIC CELL BATTERIES, a-v»- 

From Six to Thlrty-alx Cells. 
AlaOi ConaliinAd Galvanlo and Faradalo Apf^akratiui t mad. am 
Xxiipx^»v«d Poek«t Imdnotioa Apparatn*. 



Jerome Kidder Manufacturing^ COm 820 Broadway, N. Y. 



)6 



fH^ 




"irork. 



s^ 



;»PHic. , 

NTS, I 

es, Wire, ' 
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Battery, Book of I&stnio- 
tlon. Wire, CheinlQii.l«, »lid 
all necewarjr miiieriAlA for 
operftting* 

"Morse" Ijutrnmoat A]on«, 

wlUioat battery, - - ^S.ao 

*'Hori« Instrument witbotti 
ba'.tery, ftnd wound with 
Hoe wire for lines of one 
lo flf toca milOB, - « 3.75 

Cetlof bfttteiyoomplctCt - .05 

"Morse" Learaeri* Inrtni- 
mcnt, wUhOQt battery, 
•eot by mail, 

( Battery cannot he eeut by iiuiil.) 



a 



Morse" Learners' Instrument 



The '"Morse" 




size, well made, complete MORSE 
TELEUKAPH APPAHATUS, of the lutest and 
best form for leariiers, iiicliidm^ liaiidsome Giant Sounder and Curved Key, 
and a large Cell of tbe best Graviiy Battery, latest form* 

It is the best working set of Learners' Instruments for short or long lines, from a 
few feet up to twenty miles in length, yet offered* 

Ton Are Sure of eettiiie tke BEST THAT IS MABE if yo« •«l«ot tli« '* MORSE/' 

X^r GtKxlB ient C. 0» I>. to all points If ooo-ihlrd of the amouut of tbe bill is ««nt with the order, Remit by 
Drafts roei&l Money Order, or ReglBtJL-rcd Lettor. Kavotable arrangements made with Agcnt» everywhere. 

tlf TiY© win In fTory cate refaiid any remittaoce miide lufor the»e goods, if they »ro not found 
to be entirely sutinfiActory. 



J. H. Bunnell dc Co., 112 Liberty St., New York 



— THE- 

Coe Brass Manufacturing Co. 

TORRINCTON, Conn. (U. a. A.y 

MttoiirMOtoreri of 

SHEET BRASS, OOPPES, AND GERMAN SILVEB. 

• BruB, Copper, and Oermui SUT«r Wire uid Rods. * 

ZincRods for Battery Purposes 

PURE COPPER WIRE made from BEST LAKE 
^SUPERIOR COPPER, Conductivity Cuaranteod, 

BlaiikM and liixella Made lo Order from Braj**, iopi-^r, or Germau Silver. 



XHK 



14 



ELGIN 



ff 



TELEPHONEp 

FOK PRTV^ATE LINES. 

^HadeWlH>lIyofMetaI.> 

Klokol P!Atoda]id 

Hls^ PoKfthed. 

AckoowledR^ by all to 
be the Nestest and Hom 
Working M^oliMUiVMi 
'1 elephoDC ever Intro- 
4iac«ii. 

Price $5 Per Set (2) 

IncJodlM aoo fteet Wire, 
with full uutmctions for 
putting ufh. 

I. e. TILLOTSON 



Tlie Only Telephono 

Hilling tlit* right to 
use the 

TUBULAE + STEM 
on Boar Plate, 

Miikiiit^ It Pelf-'^npport- 

Ingt requiring no wrew of 
ij racket lo JiolU It iu place. 

Beware of Imitations I 

A(!drc«B, for Deacriptir© 
Clreuliu', 

Elgin TeleDtae Co. 

No. 2 Main St, 
ILttn*. Xine Co., TX, ?. fl.A . 

& CO., ABenta for New York, 5 4 7 Dey Street* 




'CHARLES WHXIAmS, Jr. 

••^4^£STABLISK£D 1856:=^* 

Manuraoturer of 

TELEPHONIC^^TELEGRAPHIC, 

ELEOTRIOAL INSTRUMENTS, 

EiecTric Bells, Galvanic Batteries, Wire, 

MAGNETS, &c. 
Wholewle and Retkll Dealer In 

TELEGRAPH & TELEPHONE LINE MATERIALS 

or EVERY DESCRIPTIOK. 

109 and US COURT STREET, 
BOSTON^ Mass. 





Prof. Curt W. Meyrr'i ICloc 

in EUrtrknty -•-'- -i' .-u-.tr j.-hI 

^Ijish i>late Hi ' " ; 

L<\v«U'n jar an ! il 

cannon ; ball elerimtni-lier ; bc^ni k\X 
\\\ e <1 u 9 a ; eet of Ix'Us ; *?4iN*trtci| 
orrery : chain ; l>ox of »nkal«:iiii] ; nil 
cootained in a neat can*?, for •15*00. 

ALL vsst% oi^zBSitirstrTii. affa* 

SATUS m 8C800LS. 



AddresH for fircular. 

CURT W. MEYER» II D«y St, N.Y. 
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THE LATRT BATTERY 

c^ — ^ — "sai^^^ — ^— — 

wIMw ^ — — — ^ i_ 

The Best Open Circuit Battery 

In every resi>ect, beyond any question wliatever* 

SUPPLANTING ALL OTHERS. 



AVitli its iutroduetiony Battery Trouble luicl Batterj^ Expense 
become things of tbe past. Kow alnioHt uui verbally used 
by tlie Teleplione Kxehangen of tbe wbole country', 

SEND FOR CIRCULAR AND SCHEDULE OF PRICES. 



v^^^"4^J| 



New 



PATr 



> 



Single CeUs, - - Only $1.25. 

Manufactured and Sold by the 

Iiaw Telegraph Co., 140 Fnltom St., Mew Yor k. 

I£CI.ANCH£ BATTEBT. 

(patented.) 
— THE — 

Great Telephone Battery, 



^ ,1 !»^ 



iUitery*' Comp^c.e. 



■W 






THE KKALIZATION OP 

SIMPLICITY AND EFFICIENCY 

In Electric Open Circuit Batteriea 

FT«e from acid. SmltA no odor. Boe« not get cmt of order. Lasts without nmefwal from iix mootliAto 
■evoral jrears, according to use. 

ADOPTED AND USED BY 
U^:s^ all the Telephone C<^xnpfti>lei and EjEchatigi* in th<r United SUU**. 

7^^:^. Tbe Priam Battery i« more easily and cheaply cleaned and renewed than any other battery. Beware of 
"V IKFRINOKMBNTS AND WORTHLESS IMITATIONS. 

T.\'ifTy Pennine I^eclnnrh^ Ilatt*'r;y haa the worda Ptlci-Lechuiclie ttamped on the carhon 
hcnd, mr itnd prletmii. AIJ oihera art- s-ptmouB. 
" mam '' iind Ptiroua Cell liatttneB for bait" in any quanllty. Zinc and Sal Ammoniac of tuperlor quality 

THE LECLANCH^ BATTERY CO., 

OR 149 West 18th Street, New York, 

1.. G. TIIiLOTSON & CO., General Agents, 

B cSr 7 Dev Street, Ne-w York. 

DR. JEROME^KIDDER'S 

ELECTRO-MEDICAL APPARATUS 

ARE THE B£8T« aa rerified hy th** Many Awardu they H»Te IU»ceiT«^d« us well ns tho CONTIJJtJED 
TESTIMONIALS FROM USADINO SCLENTIFIC FKACTITIOMER8. 

They are covered by lettors-pat^'nt for iniprovf*nient8 rendering thf^ni HTpi/rirr tt> all others, r, ' ' '-r,i by 

awairdfl of Flr»t Premium »t Centennliil ; Also, First Premium by Amerlc»it 1 rom 

IHTSto 1682iDdusive; Two Silver Medala at ClDclnDfttl jDdUHtrial Kxpot^lilon, 1: ih^i 

and Tivo Silver MediUa in Fall of I68as, the highest awards i^ven. AIho. Silver Mtu^^^i hi t tmr« 
lestoti, (8. C*) Exhlblflon, Fall of 1882. GOLl> MEDAI* wai< awarded by Aiuerl«iiu JUAtlmie tn 
]K7&, to disUngijiBh tlitt Apparatnaaa of the Ftrat Order of Importaace *— 

I *R. Jejlome KmDER*s Improved No. 1. Fbysidan's Office Electro-Medical Apparatus. 

Improved No. 32* Physician's Visiting Machine, wnth tum-down HcHx, 
Improved No. 3. Physiciiui's Visiting Machine (anotbcr farm). 
Improved No. 4. Office and Family Machine, 

Improved No. H. Tip Battery, Teo-Current Machine (see cut), a most 
perfect and coDTenieot apparatus, the invention of Dn Kidder. 



For lliaatrated Catalogue, Addre«s: 



WK Al«0 KAUt AA'D K.XaP ON BAND 

«-^%-s SUPERIOR GALVANIC CELL BATTERIES, 

From Bli to Thirty six Cella. 
Also* Coiii1»liied GalTg&alo and FAradaio Appofatiui \ ^ii4 an 
JmproTed Pooket Ijiduotloti Apparatua, 



-%4^ 



Jerome Kidder Manufacturing^ Co., 820 Broadway, N. Y. 



THE ELECTRICIAN, 



F. E. KINSMAN & CO.. 

HMW TOMK, 

TeleplioBe, Telegjaib and Electric Li^lil 

STTFPUXa. 
DEALERS tK ELEtJTBICAL GOODS. 



WRIGHT & BROWN, 



Solicit or« of 



AMERICAN AND FOREIGN PATENTS. 

31 Pemberton Sq., Boiion, Xast. 



Refer to OHJLaLSit Wnxruca, Jr„ MAoufiictUf«r of 
Electric&i iDttnuDfliitK. Bostoo. 



z^ — 




X. ^'jv . 


1 . 




-*' 



!l-0 ^^ I=\T^ 



, . >^;iixka^ *^>-vFa€ rbijtr^. Mass. ^^'^r., r.^^r ,, 



iKhosphor-Bronze Telephone Wire. 

The STUONOBST, TOUGaEST. ana BEST for Hub wirci of Electric and 
AcoiiBtic Telephone*. Will not STRETCH nor KU«T, UESIST8 «MuKK. 
rkt, ACIDS aud DAMPNESS. TENACITY moro tii*u FOUU timea lu weight 
per mile. 




STUat 




WVlOItT 

PnMiXJi. 


BBZAKiira 


CALOlTLATtD 
RSBUTAIfCK 

PxnMtLi 


16 
17 
U 


.006111. 


About tiOtlM. 
H 40 .i 


Aboat 1170 IbN. 


60 Obrajs* 
90 " 



m^-^*^' 



PHOSPHOR-BRONZE BODS, 8PBIKO MXTAXi AND WIRE, supeiior to Gcrmui Bllvef oi 
bmw for Electrical Apparatas. Already ezteiulYeJy QMd tliroiighout the country. Addreat 

THE PHOSPHOR-BRONZE SMELTING CO. (Llmtted), 

512 ARCH STREET, PHUJLBELPHIA, PA. 

Owncn of the U. S. PhonphorBronKe Patentf. Bote Manofactnrcrfl of Phosphor Qronse in the United fitater. 

^ Belatinized Fibre, f*^ 



(Trade MatIcO 



THE BEST INSULATOR KNOWN. 



Cjfft OOPTED by «ll the lending Electric Uipbt CompniUes, and mannfacturera of 
^H Elecrtrl(;at Machines tii the United Btatea^ aa a enbfltitnte for hard rubber, l^iti^ 
J^^^ a far better nf>n-con doctor, more durable, and costing leas tliau half as much. 
^"^ 8end for aamiiles, ciroulara, and prioei^ to 

OOURTENAY & TRULL, 

P« O. Box 2905. No. 1 7 Dey St.» New York. 



SPENCER & CROCKER^S 



iii'l po^vf rfiil jHjrtable tnachined 

tppearance the Fmnch 

lUt ttj« far aiiperior, 

t •! ovopuenta, whereby 

reiil<^r int«'Osity 

i1 with the game 

l«ir of sponge 
4 iHUiUee,a vial of 

fi ii««j»ooii, $7.50. 

A coni|»l<Mr ii-^-ot I iti'iii of 8urffical 
Inniruuieiits in.i.rj<- for our trade l3y 
Tlf iMUun A l:u.. Shepard ■& Dudley. Cod- 
xMHti A' Sburtloll'atid otbvr*, i«l«ioTruiMe«a 
Sujiprtri^*'^* rrutcbt^>4, lti«ttfrlett» and 
FOItlMCN GOO IIS OK Ol K OWN IM- 
KOitTATION, iiiiiHritiilly ia Mtock« Or- 
thnpftlloat AjtpartfttnA, Klaatio Stoofc- 
log^ii etc.« made to order. 

WHOLESALE and RETAIL. 

Oesi tit ooT Ktir tUaitT&ttl ZiXtXogit, poitagf 6 cti. 




SFENCSB £ CBOCSEB, Ohio Dental and Surgical Sepot, 
IIT, 11© «J 121 Wmt Fifth St*, - • Cluclnnati, Ohio, 



(P tL in U. & md Cmada.) E0LL00XB*9 HSW 

AMPLIRING^ 
♦^-TELEPHONES 

For Frigate Line*. 

The I^ateat and Seet* 1 

Til*** A«w iMdnubrtvts mu'b m t f I 

mwlk T1«T «inl la oiea»* ] 
neae t»A voUmwnrfToii 

Mbntttel* Am- ib* KlHinc T 
ph<iMk HlfUyMniMBd* 

bD«i«MB« mm. Work Two 

tniiea. Frtn, flu p«r kfPL 

l^aed wlih (lUlv. st«<ol Cable Wire, price 5eUu 
per rod. IJIujitrbt^ clrculArt! uid teetimoniiiJs aeof 
free. (Mention The ELscTiuri4Jf .) 

HoUooml) k OOm Mwater B^^ding, OIoTelaad, 0, 



J. H. LONGSTREET, 



Miuuifitcturvr of 



Telegrapb InstrumeDts, 



— :amd*.— 



ELECTRICAL APPARATUS 

Of Every Description* 

No. 9 BARCLAY ST., 

Ne-w TTorlc. 



CHARLES L, BLY, 

(Successor to SiEAfiwa & GBoaaK.) 

TtleErapl) ar^d Tekptior^e Lioi SoQtnetor, 

M&ntifacLarcr and Dealer In 
Electrical Instnim«nU and Sappltee, BaKlar Aliimt i 
fflectric Belle, AmmoclAtor*. WAtch<3iaelca, 
a&d £)ectric Oaa Lfj^htlag, 
81 PEA&L STREET, - BOSTOlf, Mai 



FOR SALE 

TWO DYMMO-ELECTRIC MACHINES, 

Bach of 5,000 Candle Power» 
Made by J, E. BRAU^SDORF, New York, 

IK aOOD RUNKl?iO ORDIA, 

ALFRED F. MOORE, 3d mud Race St&.» 
PHIIJI.DEI.PKIA. 



ESTABLISHED 1869. 



PLATINUM. 

H. M. RAYNOR, 

36 BOND STREET, NEW YORK. 

CHARLES C. SHELLET, 

Printep, 

10 k IS OoUefe Place, and 60 Park PUoo, 
MEW YORK. 

Specialty:— Pine Periodical and Pamphlet Work. 



AfVDERSON BROS., 

PEEKSKIIX, N. T. 
M&Qufacturers of 

Telegraph-f- 

♦-Electrical 

iDstrnnieDts&SiippIieii 

r*>|»iH?rs fori,uiH'. ix\ n»nM 
fruit jtif. 6«fi4 :9f Cin%kii» 




